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PREFACES. 



In tlie composition of this work, the principal object has been, to 
furnish Navigators with short and convenient methods of performing 
the necessary calculations, in the practice of ascertaining the Longi- 
tude by Lunar Observations, or Chronometers. 

In finding the Longitude by means of the Moon's Distance from 
the Sun, or a Star, the most tedious and difficult part of the calcula- 
tion, is to clear the Apparent Distance from the effects of Parallax 
and Refraction ; the mode of performing this' part- of the operation, 
given in the present work, is extremely simple, and is perhaps the 
most convenient method of calculation that lias ever been offered to 
the Public: It may be performed in a third part of the time that is 
required for the common methods. 

The computation of the Apparent Time from the Altitude of the 
Sun, or a Star, is necessary, whether the Longitude be deduced 
from Lunar Observations, or Chronometers ; this calculation is ren-» 
dered very easy, and may be performed in about half the time re* 
quired, when the common Tables are used. 

A variety of Examples are given, to illustrate the use of the 
Tables ; with occasional remarks on the nature of the Corrections, 
the mode of making the necessary observations, and the manage- 
ment of Time-keepers* These remarks, it is presumed, will be 
found useful to the young navigator, and to others who have not had 
inuch experience m the modes of finding tlie Longitude by Lunars 
and Chronometers. 
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IT PREFACE. 

Great atteotion has been paid to the correctneM of the Tabkf^ 
which are carefully arrang^ in the most convenient order, for per* 
forming the operations for which they are chiefly intended. 

In the Appendix will be found, plain directions for acquiring a 
knowledge of the principal Fixed Stars, and examples of ascertain* 
ing the Latitude at Sea by them; with several useful Tables. 

The author cannot avoid taking this opportunity of strongly recom* 
mending this part of the work, to the attention of all Navigators who 
are not much acquainted with this highly useful part of their pro- 
fession ; as there can be no doubt, that many accidents which happen 
at sea, might be prevented, were the practice of ascertaining the 
place of a ship, by means of the Fixed Stars, to become general 
amongfst Seamen. 

The author having used his best endeavours, throughout (he workf 
to render it worthy the attention of Practical Navigators, moat 
respectfully solicits a candid examination of its merits, in comparison 
with other works of a similar nature; and shall feel much gratified 
if his labours are found to contribute, in any degree, towards the 
improvement of an Art, on which the prosperity of this commerciai 
country so greatly depends* 

Advertisement to i/ie Fifth Editum. 

To Uiis EditioB Five New Tablee are ed^d, occupying aboat 80 pugee. By ibcM Table* 
the operation of clearing an Apparent Lonar Diatance, from die effecta of Parallax and 
Refraction, nay be perfonMd in « correct and aimple manner, at exemplified at Pagea 56, 
56, and 57, after the explanation of the Tablea. 

Every method of correcting the Lanar Distances depends npon one or other of the two 
following general principles. First, From the Apparent Distance and Altitudes, together 
with die Moon's Horiaontal Parallax, to find the Tnu DuUtnee on the direct principles of 
Spherical Trigonometry. Secondly, From the same elements to find certain corrections, by 
means of (he FInxional Analogies of Spherical Triangles, which being applied to (he Appta-nt 
DUtwuct will give the IViie DiMitmee. The first method given in this Work depends npon 
the latter principle, and the method now introduced depends npon the first, or what is gene- 
rally railed the Spherical Principle; it is stricUy correct as well as applicable to all cases^ 
and is perhaps the shortest and most simple method of the kind ever proposed. 
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INTRODUCTION. 



TO prevent anbifi;uity in working the Examples, given to illustrate 
the use of the Tables, the reader is requested to attend to the fol- 
lowing Remarks : 

1. By the apparent time at Greenwich is always meant the apparent 
astronomical time at that meridian, and by mean time at Greenwich 
the mean astronomical time is to be understood. 

S. When the estimated civil or nautical time is given at any raeri* 
dian, it is first reduced to the estimated astronomical time at the given 
place, to wliich the longitude of that place in time being applied by 
addition or subtraction^ according as the longitude is west or east^ the 
estimated astronomical time at Greenwich is obtained ; and to this time 
all the articles required from the Nautical Almanac are always 
reduced. 

S. As the civil time is 1i hours in advance of the astronomical 
limey that is, the astronomical day commences at the noon of the civil 
day, of tlie same date, it is plain that when the given civil time is in 
the afternoon, or P. M. it answers to the astronomical time of the 
same date ; but when the given civil time is before noon, (or A. M.) 
we must add 12 hours to it, the sum will be the astronomical time for 
the day of the month preceding the given civil day. For example, 
5h. iiOm. P. M. civil time, on the 10th of May, is 5h. 30m. astrono- 
mical time of the same date. But 5h. 30m. A. M. civil time, on the 
10th of May, is 17h. 30ni. astronomical time^ on the 9th of May ; for 
the 9th day of the month, according to astronomical time, commences 
at the noon of the 0th civil day, and ends at the noon of the lOth 
civil day, (the hours being reckoned up to 24;) and 5h. 30m. A. M. 
of the 10th, is 17h.30m. from noon on the 9th. 

4. The astronomical day begins at the instant that the nautical day 
(of the same date) ends, consequently nautical time is idways 24 hours 
in advance of astronomical time, therefore to turn nautical time into 
astronomical time, we have only to reckon the hours from the pre* 
ceding noon, and then change the dale to the preceding day. Thus, 
5h. 30m. P.M. nautical lime, on May the 10th, is 5h. :30m. astro* 
nomical time, on May the 9th ; and 5h. 30m. A. M. nautical time, 
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on May the lOcb, is 17b. 80m. astronomical time on May the Qth, 
and so on. 

5. The noon of the astronoinical day is at the instant that it be- 
ginSy and the noon of the nautical day is at the instant when it ends ; 
and as both these take place at the noon of a civil day, of the same 
date, it is plain that the same noon answers for any given day in either 
of the three methods of reckoning time. 

6. The obs freed altitude ^ or the (A served distancfy is the angle 

S'ven by the instrument used in taking the observation, allowing for 
e index error, if any. Thus, if the distance measured by a sextimt, 
which has an index error of 2' 40" additive, be 84 21' 50", the ob- 
served distance will be 84*«roO + S' 40", or 84^ M'SOT^ But if the 
index error of the sextant ware XW subtractive, and the same angle 
measured by it, then the observed distance would be 84^ 21' 50"-* 
3r40r. or 84- IS' 10". 

7. The apparent aliitude of an object is found by applying its semi- 
diameter, and the dip of the horison^* to its ol>served altitude. The 
dip is always subtract ive. The semidiameter is to be added or sub- 
tracted, according as the lower or upper limb of the object has been 
observed 

8. The true altiiude of the Sun, or a Star, is found by subtracting 
the correction in altitude-f- from the apparcfU altitude. In correcting 
a Lunar distance, by the method given in this work, the apparent 
aUUudee only are used. In finding the time, the true altitude of the 
object is always used. 

9. The polfir distance of an obiect is its distance from the elevated 
Pole of the observer. Henc^e, when t!ic latitude of the place of ob- 
servation, and the declination of the observed object, are both of the 
same name, (that is, both North or both South) the difference be- 
tween 90" and the declination is the polar distance ; but when the 
latitude of the place, and the declination of the object are of con- 
trary names, the sum of '90" and the declination of th^ object is its 
polar diUance. 

TO. The apparent distance between any two objects means the ap-' 
parent distance of their centres, and is found by applying the semi- 
diameters of those objects to the observed distance, by addition, or 
subtraction, according as the nearest or farthest limbs have been 
observed. 

11. The semidiameter of the .Sun is found in page III. of the 
month in the Nautical Almanac, that of the Moon, in page VII. 
for every 12 hours; namely, for Noon and Midnight, at Green wibh, 
when the Moon's semidiameter is recjuired for any intermediate time, 
a proportional part of the difference or variation in 12 hours is to be 
applieid to the semidiameter for Noon or Midnight : this gives the 
horizontal semidiameter, which is to be farther corrected by the aug- 

* The Dip or DepreisioD of the HorisoD ie coniained in Table II. 

f Table VI. containi the correctioii of the apparent altitude of the Son or a Star. 
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mentation from Table IV. (see the explanation'of that Table.) The 
fixed Stan haring no sensible magnitudes, as seen from the Earth, 
are esteemed as mere lucid points ; hence, no allowance is to be made 
for semidiameter in observations of the fixed Stars. 



PROBLEM !• 

Given the Latitude of a Place, together with the Sun^s true Altitude 
and Declinatkm/tojind the Apparent Time of Observation. 

RULE. 

- 1. Add together the Sunn's Altitude, the Polar Distance, and the 
Latitude of the place of observation ; find the Half Sum, and the Dif- 
ference between the Half Sum and the Sun'9 altitude. 

2. To the logarithm of the Polar Distance, add the logarithm of 

the Latitude and the logarithms of the HaJf Sum and Difference, the 

«um of these 4 logarithms will be the logarithm of the Apparent Time.* 

EXAMPLE L ' 

Suppose the Sun*s true altitude, west of the meridian^ is SI"" (X, his 
declination 10* (XN. and the Latitude of the place of observatioa 
4jS° N> required the Apparent Time of observation ? 

Sun's true Altitude - - - 34^ 0* 

Sun s Polar Distance - - 80 Log. 0,00665 

Latitude 42 Log. 0,12893 

Sum 156 

Half Sum 78 Log, 4,31788 

Difference - . : - . 44 Log, 4,84177 

Apparent time, P.M. 3h. 31m. Os. Log. 9,29523 

EXAMPLE IL 

In Latitude 88^ BS S. the Sun's frue altitude, observed east of the 
meridian, was 24^ 58', and his declination at the same time was 2® 44' N. 
required the Apparent Time of observation ? 

Sun's true Altitude - - 24*=' 58' 

Sun's Polar Distance - - 92 44 Log. 0,00049 

Latitude 33 56 tog. 0,08109 

Sum 151 38 

Half Sum -.-.'. 75 49 Log. 4,38921 
Difference ----- 50 51 Log. 4,88958 

Apparent time - - 20h.llm. 8 s. Log. 9,36037 

. * TS?'* ^ J- «»«wp« *l»e LoffwiftiM of the Pohr Distance, and Latitode ; Table XBL the 
M^ntiu&f of the Half Sm and Difference ; and Table XIII. the Logarithms of the AppM«iii 
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If civil, or nautical time be required, when the Sun is obsenred east 
of the meridian, reject 12 hours from the astronomical time. Thus, 
the civil or nautical time in the last Example, would be 8h. llm Ss. 
A. M. observing that when the date of the astronomical day is given, 
the date of the civil or nautical day will be one day farther advanced. 
In the practice of the Lunar Observations, the apparent astronomical 
time at the place of observation is always to be found. 

PROBLEM 11. 

Given the (rue Altitude of a fixed Star, togfther with its Right 
Aicention and Declination, the Latitude of the place of obserxation, 
and the Sun's Right Ascension^ to find the Apparent Time when the 
altitude is observed. 

RULE. 

1. With the Latitude of the place, the Starts true altitude and de- 
clination, find the Star's horary distance west of the Meridian, in the 
same manner as the Sunn's horary angle is found by Problem I. 

5S. To the complement, to 24 hours^ of the Sun's Right Ascension, 
add the Right Ascension of the Star, and its horary distance west of 
the Meridian ; the sum, rejecting 24 or 48 hours, if necessary,, will be 
the Apparent Time of observation. 

EXAMPLE I. 

In Latitude S8^ 51 N. the true altitude of Regulus, observed west 
of the meridian, was 89° 2V; the Star's declination was l^^BOfH.; 
its right ascension 9h. 58m. 51s. ; and the right ascension of the Sun 
Sh. SiXm. 8b. : required the apparent time of observation ? 

•'s True alt 39« 2V 
•'s Polar dist. 77 JO Log. 0,01099 
h. m. a. Latitude - 33 51 Log. 0,08066 

24 

Sim*8R.A. 3 22 8 Sum - 150 22 

Half sum 75 11 Log. 4,40778 

Comp. of ©'s R. A. - - 20 37 52 Difference 35 50 Log. 4,76747 

#'s R. A + 9 58 51 

♦'sDist. W. ofmerid. + 3 23 44 - Log. 9,26690 

Sum.-24^App. time - 10 27 

EXAMPLE IL 

In Latitude 23^ 81' S* the true altitude of Rigel, observed east of the 
meridian, was ft8PAX\ the dedination of the Star being S^'SS'S.; 
and its right ascension 5h. 5m. 558. when the Sun^s right ascension 
was 15tti. 49m. Sis. : required the apparent^ time^ when the altitude 
was observed? 
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8uD'fR.A« - . - 

Comp. of 0*s R. A. 
•'sR.A. - - - - 
•*8 DisU W. of mend. 



h« in* 8. 

24 

-.12 49 31 

. 11 10 29 
+ 5 5 55 
+ 19 50 51 



•*8 Trae alt 
•*s Polar dist 
Latitade - 



28^ 42' 
81 35 Log, 
23 31 Log. 



Sam - 133 
Half 8um 66 
Difference 38 



48 

54 Log. 

12 Log. 



0,00470 
03766 



4,59366 
4,79128 



Log. 9,42730 



Sum— 24^=:App. time - 12 7 15 



REMARKS. 

1. The method here given of dedudng the apparent time from the 
meridian distance of a Star is somewhat different from that UBuallj 

S'ven, but the result is the same in both methods. The following is 
e Rule generally given. 

When the Star is observed easi of the meridian, anbfract its horary 
distance from the meridian from its right ascension, increased by S4 
hours, if necessary ; the remainder will be the risht ascension of the 
meridian. When the obsen>'ation is made west of the meridian, -^d 
the right ascension of the Star to its meridian distance, the sum will 
be the right ascension of the meridian. 

From the right ascension of the meridian, increased by 24 hours, 
if necessary, subtract the Sunn's right ascension ; the remainder will be 
the apparent time of observation. The two foregoing examples would 
stand as follows: 

h m. 8. 

1. Regulus, west of the meridian ------3 23 44 

Right ascension of Regulus .----. -9 58 51 

Right ascension of the meridian - - - - (Sum 13 22 35 
Sun's right ascension ...... Subtract 3 22 8 

Apparent time, as before ------. -10 00 27 

2. Right ascension of Rigel --••.... 55 55 
Horary distance of Rigel, ta$i of the meridian. Sub. 4 9 9 

Right ascension of the meridian + 24 hours - - 24 56 46 
Sun 8 right ascension - - - - - - - - -12 49 31 

Apparent time, as before - - -- - - - -12 71 5 

IL When a Star is observed west of the meridian, it is plain that 
its horary angle, reckoned west of the meridian, is less than 12 hours: 
But if a Star be observed cast of the meridian, its horary ansle, reck- 
oning westward of tlie meridian, must be greater than 12 hours, for 
in this case it is the complement to 24 hours of the Stars horary dis- 
tance east of the meridian ; therefore, when the Star is observed west 
of ihe meridian, the hours x)f the horary angk 3vill be found at the 
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top of Table (XIII.^ ; but when the Star is observed ^easi of mav 
dian, the hours of tne horary angle must be taken from the bottom 
of thai Table^ exactly in the same manner as the Sun's horary angle is 
found. 

III. The right ascennons and declinations of 61 of the principal 
fixed Stars, fot the beginning of the year 1824, will be found in 
Table I. of the Appendix. The right ascensions and declinations 
given in this Table may be adapted to any other time, (within a few 
years of 1824,) by means of tne annual variations; but when the 
Star observed, is one of the 24 Stars, of which the true apparent places 
are given in the Nautical Almitnac, for every lOth day or the year^ it 
will be easier and more accurate, to take the right ascension and decli- 
nation from the Table there given. 

IV. The Sun*s right ascension is found in page II. of the month 
in the Nautical Almanac, for the noon of every day: the method of 
reducing it to any intermediate time by the rule of proportion is ob* 
vious ; this reduction may, however, he made more easily by meana 
of Table X. See the explanation of that table. 

V. With the true altitude, the right ascension and declination of 
the Moon or aoy other Planet, the time may be found, the same as by 
a fixed Star. 

I PROBLEM III. 

Given the Apparent Distance of the Moon from the Sun, or a Star, 
together with the Apparent Altitudes of the Objects, and the Moon*9 
Jaorixontal Parallax : to find the True JJistanee. • 

RULE. 

I. To the Logarithm of the Moon's horizontal parallax, add the Log. 
of the apparent altitude of the Sun, or Star, and the Log. S. of the ap« 
parent distance, the Sum will be the Logarithm of iheArst correction* 

S. To the Logarithm of the Moon'^s horizontal parallax, add the Log. 
of the Moon's apparent altitude, and the Log. T. of the apparent 
distance, the sum will be the Logarithm of the second correction.* 

3. Take the tJurd correction from Table XVIIL corresponding to 
the given apparent distance and altitudes* 

4. Add these three corrections to the apparent distancCj the sum 
rejecting 10 degrees, will be the true distance. 

EXAMPLE L 

Let the apparent distance between the Moon and a fixed Star be 
72^ (y 0* ; the apparent altitude of the Star 32° ff ; that of the Moon 
26''(y, when tlie Moon*s horizontal parallax b ^d'CT: required the 
true distance? 



X ^1 1-oganthow of the Moon's hor. par. are oontaioed in TaUe XrV. ; tlioM of ibo apMi. 
ijBt altitudes in Tabl« XV. ; the Log. fiC and Log. T. in Table XVL ; and Iho LogarittuM ^ 
(kefint and second correctkmi in Table XVJI. 
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Moon's hor.^. O^^S^ ffhog. 0,(m4 Log. 0,0244 

Star's app. alt. 32 Log. 0,7358 9 *sA{qp.a]t26^0' Log. 0,8182 

App. distance -72 Log.S. 0,9782 .... . Log.T. 1,4882 

First correct + 4 27 7 Log. 1,7384 

Secondcorrect +58 24 Log. 2,3308 

Third correct + 1 33 

lip ■ ■ 

Sum— 10<'=:TniedU.71 37 4 

EXAMPLE II. 

Suppose the apparent distance between the Sun and Moon to be 
SS"" 19 W, the Sun's apparent altitude SB'' S', that of the Moon 
66^ 88^9 and her horizontal parallax 55' Vl" : required the true 
distance ? 

Moon's hor. par. 0° 55' 47' Log. 0,0488 Log 0,0488 

Sun's app. alt 26 3 — Log. 0,8 174 ]> 's Ap.alt Q%^ 38' Ix^. 0,4972 

App. distance -%%^ 19 10 Log.S. 0,9991 Log.T.2,1913 

Fnrstconect ^' 4 35 27 Log. 1,8653 — 

Second correct + 53 18 «-•...--- Log. 2,7373 
Third correct + 2 10 



Sun— 100— True di8.86 q 5 

If the distance in this Example were between the Moon and a 
Star, the third correction would be 2^ 18' ; but the distance being bcs- 
tween the Sun and Moon, the effect of the Sun's parallax on the dis- 
tance is to be applied ; now this is found in Table P. to be 8* subtrac* 
tive, the third correction is therefore S' 10*. 

EXAMPLE IIL 

Let the apparent distance between the Moon and a Star be 
96'' 8(r Sr; the apparent altitude of the Moon Sd<» 12^ ; the Star^g 
apparent altitude 47^ 82; and the Moon's horizontal parallax 54' Vi 
required the true distance ? 

Moon's hor. par.' 0^^ 54' 0* Log. 0,0629 Log. 0,0629 

Star's app. alt 47 32 Log. 0,5921 }>*8ap. alt 32<> 12' Log. 0,7334 

App. distance 96 36 31 Log.S. 0,9971 ...... Log.T.1,9355 

First correct + 4 19 54 Log. 1,6521 

Second correct + 4 56 40 Log. 2,7318 

Third correct -f 2 14 

Siim-.10o=rTraedi8.95 55 19 ^ 

EXAMPLE IV. 

The apparent distance between the Sun and Moon being 41^ 16" S5'; 
the SunS apparent altitude 46'' ^T; that of the Moon 2P9'; and 
the Moon^s horizontal parallax 60o 85' : required the true distance ? 
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Moon's tor. par. 0°60'35*Log. 0,01«9 Log. 0,0119 

Sun's app. alu 46 27 — Log. 0,5998 >'8Ap.aIt 21<'9' Log. 0,9027 



Api^. distance - 41 16 25 Log.S.0,819d 

1,4320 



First correct, + 3 53 26 Log. 
Second correct. + 5 24 55 - - 
Third correct. + 1 41 



Log.T.O,943S 
Lo(g. 1,8588 



Biim-]0*f:Tra6dit 40 36 27 



The foUowbg collection of Examples will be useful as Exercises in 
finding the True Dbtance. 





>•» 


App. alt. 


J'8 










1 


Exam. 


Hor. Par- 


of © or .«. 


App. alt. 


Apparent 


Dist. 


True Distance. 1 


1 


56' 21* 


O 


20» 


44' 


23° 58' 


59° 


68' 


64' 


69° 


60' 24* 


2 


58 45 


« 


27 


43 


48 22 


81 


23 


38 


81 


4 32 


3 


56 3-2 


O 


25 


16 


19 19 


72 


21 


40 


72 


3 60 


4 


61 10 


* 


11 


51 


44 33 


64 


36 


40 


64 


46 14 


6 


59 21 


o 


72 


22 


31 8 


76 


28 


43 


74 


40 3 


6 


59 21 


4> 


54 


12 


48 40 


76 





33 


75 


23 27 


7 


56 56 


© 


31 


34 


14 53 


101 


33 


29 


101 


2 49 


8 


55 22 


* 


48 


18 


22 43 


77 


44 


4 


77 


8 26 


9 


60 39 


• 


42 


54 


26 3 


55 


2 


48 


64 


32 26 


10 


54 20 


• 


49 


31 


34 27 


99 


10 


41 


91 


30 14 


11 


56 13 


O 


66 


60 


21 30 


57 


16 


19 


66 


30 16 


12 


58 35 


o 


19 


4 


41 6 


103 


29 


27 


103 


3 18 


13 


56 15 


• 


24 


48 


12 30 


61 


28 


36 


61 


9 61 


14 


57 20 


• 


17 


56 


35 4 


36 


48 


11 


36 


6 21 


15 


64 59 


o 


33 


24 


60 59 


64 


4 


47 


63 


53 13 


16 


55 53 


• 


19 


60 


61 62 


42 


21 


16 


42 


49 17 



Hie mark O signifies that the distance is between the Sun and Moony and 
.the mark • that the distance is between the Moon and a Star. 

PROBLEM IV. 

To find the Apparent time at Greenwich, answering to a given True 
Distance betzoeen the Moon and Sun^ or one of the Stars used in the 
Nautical Almanac. 

RULE. 

1. In one of the pages VIII. IX. X. or XL of the month in the 
Nautical Almanac, opposite to the ^i^en day, or to that which imme- 
diately precedes or follows it, find two distances of the Moon from 
the given Object, one of which is greater and the other less than the 
given true distance. « 

^ % Call the difference between the given true distance and the first 
distance, taken from the Nautical Amianac, the first difference, and 
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kt the difFerence of the two distances taken from the Ahnanac be 
called the second difference. 

3. From the Proportional Logarithm of the Jirst difference^ i^btract 
the Proportional Logarithm of the second difference, the remainder 
will be the Proportional Logarithm of a part of Time ; to which the 
Time over the first distance being added, the sum will be the Appa- 
rent Time at Greenwich, answering to the given true distance. 

EXAMPLE. 

August 10, 182S, the true distance between the Sun and Moon was 
found to be 55° 43' SB': required the apparent time at Greenwich, 
answering to that distance ? 

True distance « -550 43 28'' 

Dist. in N. A. at III. 54 29 58 First diff. - 1*^ 13' 30* P. Log. 3890 

Dist in N. A. at VI. 56 4 Second diff. 1 34 2 P. Log. 2820 

Proportional part of 3 hours - 2h. 20m. 428. - - P. Log. 1070 
Time over the first distance + 3 



Apparent time at Greenwich - 5 ' 20 42 

As the description of the Sextant, &c. with instructions for taking 
the Observations necessary in finding the Longitude by the Lunar 
method, may be found in all the uKxlern works on Navigation, it has 
been j udged unnecessary to enter fully into that subject here. A person 
can become an expert and correct observer by practice only ; there* 
fore those who have not been accustomed to observe Lunar Distalices, 
should not be discouraged, although their first attempts may not an- 
swer their expectations. .By a steady perseverance, with a due atten- 
tion to the directions in tlie Epiiomes of Navigation, it will be found 
that the Lunar Distances may, in ordinary cases, be as easily observed 
as common altitudes, and so correctly that the Longitude deduced 
from a set will seldom diff<;r 10 miles from the truth. Perhaps some 
of the following hints may be of service to those, who have had only 
written instructions, to assist them in acquiring expertness in the prac- 
tice of observing the Lunar Distances. 

1. When the ship is pitching hard, the observer should place him- 
self as near the midships as possible, provided the objet^ts can be seen 
in that situation, the motion there being much less violent than it is 
near the head or stern ; if the vessel be sailing nearly before tlie wind, 
and rolling very much, it will be useful to brace forward the yards 
and alter me course aOittle, during the time of taking the observations. 
The Sextant should be held as slack iq the hand as is conustent with 
its safety ; most observers at first grasp it too hard, which renders the 
hand very unsteady. 

2. When observing with the Xrect telescope, ^eat care must be 
taken that the line of sight be parallel with the plane of the instru- 
ment, otherwise the observed distance will be too great ; the middle of 
tlie telescope should be set opposite to the middle of the transparent 
part of the horizon glass, and the observation made when the objects 
appear in this situation ; for if the objects be observed too near either 
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the inneri or outer fiide of the transparent part of the horizon glass, 
the observed distance will exceed the truth, tlierefore the least distance 
k always to be observed. 

8. When the inverting telescope is used, the observation is to be 
made when the objects appear in contact in ttie middle of the space 
between the wires, these being placed parallel to the plane of the 
Sextant. This telescope b in general to be preferred to the direct one, 
cm account of its greater magni^ing power ; but an observer should 
accustom himself to the use of both, because when the motion of a 
ship is very great, the distance may be more easily observ^ with the 
direct telescope than with the inverting one. It appears rathet diffi- 
cult to most people at first to observe with the inverting telescope, but 
practice soon renders its use, in ordinary cases, as easy as the other, 
when observing with this telescope, should the objects get out of the 
field of view, the telescope must not be moved in the direction in which 
the objects appear to move but in the contrary one: for instance, 
suppose the Sextant is held in a vertical position, when the objects 
appear to go out of the field of view at the upper part of the tele- 
scope, they actually go out at the lower part, therefore the object end 
of the telescope must be moved downwards to bring the objects again 
into the field of view. 

4. The best way to acquire confidence in the Longitude, deduced 
from the Lunar Distances, is to make a practice of finding the Longi- 
tude bj the Lunar method ; when near any place, tlie Longitude of 
which 18 well ascertwned : then if the observation fi;ive the Longitude 
east of the true Longitude, the observed distance has been too greai^ 
or too smally according as the distance between the Moon and the 
other Object is decreasing or increasing : but if the observaUon give 
the Lonntude west of the truth, the contrary is the case, that is, the 
observed distance must have been too jgreat or too small^ according as 
the Moon*s dbtance from the other Object is increasing or decreasing; 
and the error in the observed distance, in any case, wiU be about two 
seconds^ for every minute of error in the Longitude. 

The following is the usual method of writing down a set of Lunar 
Distances, with the Altitudes of the objects observed at the same 
time, and of finding the mean observed custance and altitudes. 

Times per watch. Dist. Oand ]> Alts.O*sl.limb.Alts. ^*sup.limb. 



3h. Om. ]6t. 
1 S5 
3 10 


19 40 

20 20 


37° -68' 
37 43 
37 20 


49'»68' 
50 15 
50 38 


Divide by 3 4 51 


59 10 


121 


51. 


Meani --31 37 
Index errors . ■ • - • 


91 19 43 
+ 2 60 


37 40f 
— 2 


60 17 



Observed distance and alts. 


91 22 33 


37 384 


60 17 



If the Sun or Star be at a sufficient distance from the meridian, for 
the purpose of finding the time with correctness^ when the distance ia 
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obsenred, it is not absolutely necessary to take the time of each ob- 
servation by a watch, because the apparent time of observation may 
be deduced from the altitude of the Sun or Star, observed at the 
same time as the distance, however, it is generally proper to use a 
watch as a check on the observations ; and if the diiferences of the 
respective observations are not nearly in proportion to the several in- 
tervals of time, these observations snoula be rejected, and a fresh 
set taken. 



PBOBLEM V. 

The LaiUude of a Plaee^ and its IjMgiiude by Account, being 

hoen, together with the observed Distance between the Moon and the 

^tfir, or one of the Stars used in the Nautical Almanac^ the observed 

AUitMtdes of the objects^ and the estimaied time of observation, to find 

the correct Longitude of the Place of Observation. 



poen^ 
Sun. « 



RULE. 

I. To the estimated astronomical time at the Ship, apply the Lon* 
gitude in Time, by addition or subtraction^ according as the Longi- 
tude by account is west or east ; this will give the estimated time at 
Greenwich, to which reduce the necessary articles from the Nautical 
Almanac. 

S. From the observed distance and altitudes, deduce the apparent 
distance and altitudes, and also the true altitude of the Sun or Star, 
if the apparent time is to be inferred therefrom. 

3. If the Sun or Star be at a proper distance from the meridian at 
the time the distance is ob^rved, nnd the apparent time from the alti- 
tude observed at the time of taking the distance, by Problem I. or II., 
but if the Sun or Star be near the meridian at the time of observing 
the distance, find the error of the watch by means of altitudes taken 
before or after the observation of the distance. 

4. From the apparent distance, and the apparent altitudes of the 
objects, together with the Moon's horizontal parallax, (from page VII. 
of the month in the N. A.) find the true distance, by Problem III 

5. Having the true distance, find the apparent time at Greenwich, 
corresponding to that distance, by Problem IV. 

6. The difference between the apparent time at the Sliip, and Uie 
apparent time at Greenwich, is the Longitude in Time, and the Lon- 
gitude will be east or west, according as the time at the Ship is greater 
or less than the time at Greenwich. 

C 
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EXAMPLE I. 

August :i4tfa, 18S8, about Sh. Om. P.M. nautical dne, in Lali^ 
tude ll*' Sff S. and Longitude, by account. 82^ Sff W. ; the observed 
distance between the Sun and Moon was 91^ SSf SH" ; the obaenred 
altitude of the Sun's lower limb was 87° US'; that of the Moon'» 
upper limb 50» IS', and the height of the eye 14 feet: required the 
Lon^tude of the Ship. 

EflUm. mi/tnm. tone si Ship, 13 Xag, - 3 Moon's Imr. par. at noon • - - • OS' 31' 
Loiigilidlemtiiiie, W. .... ^ 9 10 CorrectUMi for Sh, lOm — 6 

Eftimated time at Greenwich - - - 6 10 Reduced hor. pab ...-.-BSSS 

Obaervod^'glmiceoCOand) . 9102y33<' Moan's semid. at noon W 7* 

Son's semidiameter - . . . + IS 49 Oocrection fiv Sh» lOtai. • • - . - — 3 

Moon's semidiameter . -' . . . 4- 16 17* Angmentatioii .....-•- 4>19. 

Apparent Distance 916339 Moon's tme semid. ...... IS 17 

Observed alt. 0'« lower limb - - 87Q38^ Observed alt ^'s opper limb • - . 60019^ 
Son's semid. — dip of hor. .... 4. 13 Moon's semid. 4* aip of hor. ... — 19 

Son's apparent altitede 37 60 Moon's app^ alt - 600 

Son's correction in alt -•.... — 1 



Son's tme altatode 37 49 0'sDecl atnoon UO^ M 

Son's Polar distance 104 48 Log. 0.01406 Corr. for 6h. 10m. - 3 66 

Latitode 11 26 Log. 0.00868 O 'aCorr. declin. + 14 48 9 

90 

Sam- ...- 164 3 

HalfSom 77 1 Loflr. 4.36164 Q's Polar dist • - 104 48 9 

Bifieience 39 13 Log. 4.80074 

Appw time at Ship 3h.3Di.lls. Log. 9,17661 

Moon's bor.yar.- - 0O66'3S' Log. 0.0619 Log. 0.0619 

Smi'sapp-afi. - .87 60— Log. 0.6733 }'s App. alt 60<>0' Log. 0.5767 



Apparent distance -9163 39 Log.&0.999B . - Log. T. 3.4791 

First correction - -I* 4 96 1 Log. 17340 

Second correction -|-46836--. .-••-••••• Lo«^ &108S 
Third correction + 1 66 

P 

Smn--10O=Tmedis.91 90 11 

DistinNJLat3h. 90 18 60 Firatdiff \o P 31' P. Lor 4^^ 

DistinNJLateh. 9144 10 Seconddi£ 1 36 30 P. Log. 8313 

Piroportional part of 3 boon 3 9 34 P.Log. lu^ 

Tkao over first diftance in N* A* .... 8 — — 



Apparent time at Greenwich •.-..6934 
Apparent time at Ship -- 83 II 

XM«itodetntime„ -_ 3 7 13 = 310 48' WW, 



Digitized by VrrOOQlC 



It 



EXAMPLE II. 

December 25, 18^ at 9h. SOm. A. M. nautical time, m Latitude 
S9^ O' S. and Longitude, by account, 37° SO' £. ; the observed dis- 
tance between the Sun and Moon was 81^ V SO*; the observed alti- 
tude of the Sun's lower limb was 55° 5& ; that of the Moon'^s upper 
limb 41^ 54', and the height of the eye 13 feet : required the tru« 
Longitude of the Ship. 

h. txkm 
Estim-astromtimeat Ship 24th 2\ 30 Moon's hor. par. at mianight 6T 40* 
Longitude in time, £. - 2 30 Correction for 7h. Om. - - -* 13 

Estimated time at Greenwich 19 Moon's correct hor. par. • - 67 27 

4 - 

Observed dist of Qand ^ Sl^' 1' 30^ Moon's semid. at midnight • 15' 43* 

Sun*s semidiameter - - + 16 18 Correction for 7h. Om. 3 

Moon's semidiameter - -f 15 51 Augmentation- - • - -^+11 

Apparent distance - - 81 33 39 Moon*s true semidiameter * 15 51 

Obs. alt. of O's low. limb - 55^ 58^ Observed alt. of »'s up. lamb 41^54' 
Smi's semid.»dip . • - + 13 Moon*s semid. + dip - - — 19 

Sun*s apparent altitude - 56 11 Moon's apparent altitude - 41 35 
Sun*s correction in alt. 1 

Sttn*s true altitude - - - 56 10 0*s Decl. at noon 23^27* 

Sun's polar distance - - 66 34 Log. 0.03738 Cor. forl9L0m. — 1 

Latitude 29 Log. 0.05818 _ , , , ,. 

^ Reduced dedin. 23 26 

8am 151 44 90 

Half Sum 75 52 Log. 4.38771 ^, ^. -— 

Difference 19 42 Log. 4.52775 Polar distance. • 66 34 

App. time atSUp. 211i. aon. 348. Log. 9.01102 



Moon's hor. par. 0^57' 27*' Log. 0.036O • . - . . Log. 0.0360 
Sun's app. alL 56 1 1 — Log. 0.5405 D *s ap. alt.4P 35' Log. 0.6380 



App. disUnce 81 33 39 Log.S. 0.9953 

First connect + 4 11 45 Log. 1.5718 

Second correct. ^-5 5 39 .«^'.. 

Ibird correct -f 1 37 



Log.T.1,8290 
Log. 2.5030 



D«-loosTni*diB.80 52 40 
Di8.inN.A.atl8h.81 2148 
Di8.inN.A.at21h.79 49 44 



First diff. - 0°29' 8* P. Log, 7909 

Second diff 1 32 4 P. Log. 2912 

18 56 58 P. Log. 4997 
21 30 34 



Apparent time at Greenwich, (add 18h.) 
Appaient time at Ship . • • • • 

Longitude in time 2 33 36 = 38® 24' V E. 
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REMARK. 

In the last Example, and also in those that follow, the tune over 
the first distance, taken from the Nauucal Almanac, is added U> the 
proportional part of 8 hours without being placed under it« 

EXAMPLE III. 

March 14, 1824, about J Oh. 52m. P.M. nautical time, in Lati- 
tude 84° 59 N. and Longitude, by account, 999 & W. the observed 
distance between Pollux and the Moon's nearest limb was 47^ lO' 10*; 
the observed altitude of the Star, voest of the meridian, was 53° 4', 
and that of the moon's lower limb 59^ 43' height of the eye 12 feet: 
required ihe true Longitude of the Ship ? 

EatiiD. astron. time at Ship 13tb March - - 10 53 Moon's hor. par. at imdnighl -W 44* 
Longitude in time, W. ------- 4*38 Correction for Ih. Om. - - -* 1 

Eatimated time at Greenwich 13 Conreeted hor. par. - - - 60 43 

dbserred dist of # from D 's nearest limb V^W 10« Moon's semid. at midnight • IS'SS' 
J)'8 Horizontal semidiam. -f- augmentation • + 16 49 Correctioo for Ih. Om. - - 

Apparent distance ...•-----472659 Corrected semidiameter • • 16 33 

Starts observed altitude '- - - SS^ ^ Observed alt ]) 'a lower Hmb 69^13^ 

Dip ......... — 3 Semid. — dip ----- ^13 

Star's apparent altitude > - • 53 1 Moon's appamet altitodt - C9 66 

Refraction in altitude . - • - — 1 

k D. & 

Star's true altitude 53 Son's R. A. at noon • - 23 83 66 

Polar dist of Pollux, from N. A. 6133 Log. 0.05590 Correction for 13L Om. - 4. 1 66 

Latitude 34 53 Log. 0.06602 

Q'sR.Aattimeofobs. S3 35 64 

Sum 149 26 24 

Half Sum - - - - - - - 74 43 Log. 4.42093 

Difference 2143 Log. 4.56822 Comp.of 0'«R-A. • • 94 • 

h. m. s. ■ 

PoUnz W. of tbe merid« ■ - 2 62 36 Log. 9.13107 
R. A. of Pollux, from N. A. + 7 34 35 
Coinp.of 0'sR.A. - + 24 6 

SomrrApp. time at Ship - 10 51 17 



Moonshor.par. .... 0060^43' Log. 0.0120 - Log. 0.0190 

Star'sapp.aft 53 1 — Log. ^5576 ]) >s App. alt 59^ 66' Log: 0:6993 

Apparent distance • - '• -47 96 59 Log.S.0.8673 • • Log.T.liKra 

First correction ... 4. 3 54 1 1 Log 1.4369 

Second correction --+ 648 13 -....» •_• j^ag. 1.6SM 

Third correction - • Hh ^ 

Sum — 10O=Tnie dist - - 47 10 18 

Dist in N. A. at midnight -46 34 10 First diff. 0036^ 8^ P. Log. 6974 
Distance in N. A at 15h. -48 24 39 Sec.di£ 150 29 P. Log. 9120, 

h. m. s. ...-.' 

Apparent time at Oreenwicli 12 58 52 P. Log. 4864 

Apparent time at Ship -.••-.•- -10 51 17 

LoDgitadt in fima 9 7 35 = Sl^ 53' 46^ W. 
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EXAMPLE IV. 



March SS, 1824, about 9h. 50nL A. M. nautical time, in Lati* 
tude Sff" T N. and Lon^tude ftO"* (f W. by account, the following 
observations were made ; height of the eye 16 feet : required the true 
JLiongitude of the Ship? 



diT. 1»7 3 



Mf ans - - - 
Index errora - 
Semidiameterfl 
Dip of horizon 

Ap.dist&alts. 



Oh».dia.O 
Be^'snear- 
est limba. 


Oba-alts. 
O's lower 
limb. 


Obs.aH8 

;i'a uppei 
limb. 


78O59'60» 
59 10 
58 40 


4304y 0» 

43 59 

44 12 


16037' 0* 
16 23 
16 12 


27 40 


11 56 


72 


78 59 13 
+ 2 60 
+ 30 67 


43 58 40 



+ 16 4 

— 3 49 


16 24 


— 14 53 

— 3 49 


79 33 00 


44 10 65 


16 5 18 



E8tim.atiroii.traieatShip99dMar.91 6e 
Longitadt in time, W. - - •«• 1 90 



Estim. time at Oreeowicb 39d. « 93 10 

Moon's semid. at noon 23d • - 14' 49* 
Correction for Oh. 60m. . . • • 



Corrected semidiameter 
Angmentation - - . • 
Son's semidiameter - - 



Sum of semidiameters 



- 14 49 

4 

-16 4 



30 57 



Son's app. alt - - 
Correction in alt - 



44010/55* 
— 53 



Son's trae alt - - 44 10 

Son's polar distance 88 53 Lug. 

Lalitade .... 36 7 Log. 



Sam 169 10 

Half sum .... 84 35 
Difference - - . 40 25 



Log. 
1^. 



0.00008 
0.09239 



3.97496 
4.81180 



App. time at Ship 21h. 62m. lOs. Log. 8.87953 



. par. ai 
Corr. for0h.50m. 

D 's Corrected hor. par. 



- -64 23 



Sim's declin. nt noon 23d. - 1^ 7' SIKN. 
Correction for Oh. 50m. • 48 



Corrected declination 



- 1 6 43N. 
90 



Sun's polar distance - 88 63 18 



Moon's hor. par. - 0<^54' 23^ Log. 0.0598 Log. 0.0598 

Son's app. alt . . 44 11 -. Log. 0.6168 d 's App. alt 16^ 5* - - Log. 1.0175 

Apparent distance - 79 33 I^og. S. 0.9927 Log.T.lJ349 

Firtt correction . + 4 21 27 Log. 1.6693 

Second correction 4-5247- ------ ••-'•--•- Log. 9.8116 

Third correction + 9 29 

Sam— 10O=-Tme dis. 78 69 43 

Dist.inN. A.at21h. 80 44 First diff. . « . lo V I'^ P. Log. 4698 
DistinN.A.atNoon78 39 1 Second di£ - - 1 21 43 P. Log. 3430 

h. m. s. — — 

Apparent time at Greenwich 23 14 25 P. Log. 1268 

Apparent time at Ship --.21 52 10 

LoDgitnde in time 1 22 16 :=20O33'4o« W. 

^ Besides the opportunities afforded to the Navigator of determining 
his Longitude by the Distances of the Moon from the Sun and the 
Stars, which are ^ven in the Nautical Almanac, he may now find 
the Longitude, with equal ease and certainty, from observations of 
the Moon with Venus, Mars, Jujnter, or Saturn. The distancea 
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of the Moon from these Planets, with the other necessary daia^ bctne 
given in Schumacher* $ Epheoieris. This very useful work is printed 
at Copenhagen ; but the distances, &c. are calculated for the meridian 
of Greenwich, and the explanation is in English. 

The mode of finding the Longitude by this method, is nearly the 
same as that employed in finding the Lon^tude from a distance be- 
tween the Moon and a fixed Star. If the distance between the centre 
of the Planet and the enlightened limb of the Moon be observed, no 
correction will be necessary for the Planet's semidiameter. The effect 
of the Parallax of Jupiter or Saturn may be neglected ; it is however 
proper, in most cases, to apply a correction to the apparent distance 
between the Moon and Venus, or Mars, for the effect of the Parallax 
of these Planets. If the apparent distance between the Moon and 
a Planet exceed 84^, the effect of the Planei^s parallax on the distance 
may be found by the small table P in Table XVIIL, as follows: 

Enter table P with the given distance and altitudes, uung the alti« 
tude of the Planet for that of the Sun, and take out the correspond- 
ing correction ; multiply this by the horizontal parallax of the Planet, 
and divide the product uy 9, the quotient will be the effect of Plancfs 
parallax on the distance, to be applied by addition or subtraction, ac- 
cording as the effect of the Sun's parallax would be applied, if the 
distance, &c. were of the Sun and moon. For example, 

Suppose the apparent distance between the Moon and Mars is 60^, 
the apparent altitude of the Moon 60°, and that of the Planet 40® 
when its horizontal parallax is i9!\ 8, required the effect of tlie parallax 
of Mars on the distance. At apparent distance 60° in Table X Vlll. 
in the small table P under the Sun's altitude 40°, and opposite to the 
Moon's 60°, is 6* to be subtracted ; now 6' x 12*. 8= 76. 8, which 
being divided by 9 gives 8". 53, or Si", to be subtracted from the ap- 
parent distance, or from the third correction, before it be applied to 
the apparent distance. 

The horizontal {)arullax of each of the four Planets, before men- 
tioned, is ^ven in Schumacher's tables, and also the semidiameter of 
Venus ; tne semidiameters of the others may be easily found, as 
foUows : 

J. To find the semidiameter of Mars, — Multiply the horizontal 
parallax of the Planel by 3, and divide the product by 4, the quotient 
will be the semidiameter, 

2. To find the semidiameter of Jupiter, — Multiply its horizontal 
parallax by 11, the product will be the semidiameter. 

3. To find the semidiameter of Saturn, — Muldply its horizontal 
parallax by 10, the product will be the semidiameter. 

These methods of finding the semidiameters are only approximations, 
but will be sufiBciently exact for finding the semidiameter of a Planet, 
for the purpose of applying it to an observed Lunar Distance ; how- 
ever, if the distance between the Moon^s limb and the centre of the 
Planet be observed, no correction for the semidiameter is required. 

EXAMPLE. 

March 14, 1824, about lOh. SOm. P.M. nautical time, In Lati- 
tude 84° 56* N. and Longitude, by account, 82° W. tlie observed 
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distance between the Moon^s nearest limb and tlic centre of Jupker 
was 65^ T 53"" ; the observed altitude ot' Jupiter, west of the mcri« 
dian, was HT" 18', and that of the Moon's lower limb 59"" 26> ; the 
height of the e^e bein;; 16 feet : required the true Lon^tude of 
the Ship? 

h. IB* 
Bftim. natron, time at Ship 13th March - 10 80 Moon's hor. par. at midnifht - • CO* 44/* 
Long, hy ace. 3«2^ \V. iu tiiue - . -^ 2 H Corrrctiun for Ob. 38iii. .... 

Estimated time at Greenwirh - - - 1*2 3tt Corrpcted hor. par. - • - • - • 60 44 

OUdit.orjap.rroni ^s nearest limb 6&<: 7' 53^ Moon*s seniid. at mi<lnigh( • - • KKSS* 
lloon*«borixoutalS«niid.+Aug.s + 16 49 Correction for Oh. SSm. .... 

Apparent dixtanre 66844^ Corrected semidiaroeier • - . - 16 33 

OhMl. alt oT Jnpiter - S7^W Ohs. alt. ^ *s lower limb . . . . 59098« 

Dip of bor. - '- . - — 4 Semidianietsr — dip • • • • -^ 13 

App. altitude • - • ST 14 Moon*s app^ alt. • •..•.•fi039 

Relraction . • . • -» | 

I>ecl. ofJup. at noon 13 March • S3033'49^ 

True alL of Jupiter . 37 13 Correction for l*Jh. 3Sni. . . -f 3 

Polar dUtanco - - . f^T) 27 Log. 0.aV77 

Latiimie ..... ^ 56 Log. 0.086*28 Corrected declination • . . .33.^45 

thm i:)8 36 '"^ R.A.orji.p.atnoonl3tbMaR:h . 6 6 3ft 

Hair Sum .... 69 18 Log. 4.54836 Correction for 121i. 38ui. ... 4. 7' 

INlTrrvuce - - . . .'^2 5 l^ig. 4.7*25)^2 _«.• 

h. III. s. Corrected ri^it ascension * . • 6 6 43 

Jiili. W. of nierid. . 3 69 54 Log. 9.39763 h. m. s. 

R. A. of Jupiter ..66 4*2 Sun'v R. A. at noon 13th .March . 23 33 65 

Coiiip. ofQf R.A. *24 8 Correction for l*2h. 38in. ... 4. 1 65 

App.tiaKntShip -10 30 44 Sun's corrected R. A 33 35 59 

31 

Complement of O'sR. A. • • • 34 8 

Moon's her. par. - . - OO 60^ 44* Log. 0.0118 Log. 0.0118 

A|)p. alt. of J.ipHer . . 37 14 * Log 0.6783 ^ 's Ai^p. alt SO^ 39* Log. 0.G940 

Apfiarent distance - - 65 M 4*2 1^.S. 0.9587 . Log. T. 1.3396 

Pint correction . . + 4 19 35 Log. 1.6487 ■ 

Seooml C4irrpctioo . + 533 59 •-.••-.••.•. Log. 1.8754 
Third corrcctiou • + 1 34 

HMw^KPzzTrne AuA .65 9 40 

Dist of J) & V at III. 11. 64 46 6 First dilT. . O® 23* 86* P. Log 8827 

Dist. of )) & If at I5ii. 66 37 41 . Second dilf. 1 51 36 P. Log. 9076 

h. ni. s. 

ApiMirenttimeatCreenwich 13 38 3 P. Log. 6751 

Apparent time at Ship 10 3044 

LongUude in Uine "3 7 18 = 31O4y30» W. 



REMARK. 

In finding the Longitude by a Planet and the Moon, the observo* 
tionsmoy often be made soon after sun set, or shortly before sun rise, 
when the twilight is so strong, and the horizon so well defined, as to 
admit of the altitudes of tlic objects being observed witli great accu- 
racy : the angles may also freq^uently be read off the instruments with- 
out tlio assistance of artificial light* 
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In the foregoing Examples it hag been supposed that the altitudes of 
the objects were found b^ observation, it however sometimes happens 
in the night, that the distance between the Moon and a Star may be 
very correctly observed when tlie horizon is so obscure as to render the 
observed altitudes rather uncertiun. Also in the practice of the Lunar 
Observation on shore, it is not always convenient to observe the alti- 
tude at the same Ume with the distance ; in such cases it is necessary 
to find the Altitudes by calculation. For the computation of an alti- 
tude, it is necessary to have the following elements : 

1. The Latitude of the place : and its Lon^tude by account 
S The apparent Ume at that place when the altitude is required. 

3. Tlie aeclination of the object, and also its right ascension, to- 
gether with that of the Sun, if the object, whose altitude is required, 
be the Moon or a Star. 

In the following jRuky the right ascension and declination of the 
Sun or Moon are understood to be taken from the Nautical Almanac, 
and the right ascension and declination of a Star from Table I. of the 
AppendiXy or from any other correct Catalogue. The places of all 
the Stars from which the Moon's distance is given in the Nautical 
Almanac, will be found in the Table contmning the true apparent 
places of S4 of the principal fixed Stars, at the end of that work. 

PROBLEM VI. 

Given the Latitude of a place, and U$ Longitude hy account, together 
mth the Apparent Time^ tojind the True Attitude^ a known Celestial 
Olgect. 

RULE. 

1. Find the horary distance of the object from the meridian. This, 
if the object he the Sun, is the interval between the given apparent 
time and noon ; but if the object be the Moon or a Star, add the 
Sun*s right ascension to the given apparent time, the sum rejecting 24 
hours, if necessary, will be the ri^nt ascension of the meridian ; the 
diiferencc between thb, and the right ascension of the given object, will 
be its horary distance from the meridian. 

S. If the Latitude of the place, and the Declination of the given 
object, be both North, or botli South, their difference will be the meri- 
dian Zenith distance of the object ; but if one be North and the other 
South, their ium will be the meridian Zenith distance. 

8. Add together the Logarithm of the horary angle of the object. 
Table XII I., the Logarithms of the Latitude and Declination used 
as Half Sums, in Table XII., and the Logarithm of the meridian 
Zenith distance, used as a Latitude, in Table XI ; the sum of these 
4 Logarithms, rejecting 10 from the Index, will be the Logarithm of 
an arch in time, in Table XIIL 

4. Turn the above found arch into degrees. Sec and using it as a 
Latitude, take out its Logarithm from Table XL, which add to the 
Logarithm of the meridian Zenith distance, (before found) the sum 
will be the Logarithm of a Polar Distance, in Table XL, which will 
be equal to Uie True Altitude of the given object. 
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EXAMPLE. 



May 10th, 1824» by nautical time, at 10h* 89iii. 25s. appamt 
time, P. M. in Latitude 87^ 42^ N., and Longitude by account 
^ Siy W. : required the true altitude of Jitforei. 



Aiiioii«fiiMftftSluD,giiiBUy- 10 £f 96 
Lo^ptedeintiiae^W. . • + 4 30 



»ilOff«enwich-^15 9 95 



Son's IL A. ftt BOOB Ml Hay - 8 "s 9 

GofTeGtionfiirl6h.9Bi. - - + 9 98 

Sim's Rodnced R. A. - . - 8 7 TBf 

AppBreni time at Ship • . • 10 89 96 

Bight asoeasioB of meridian - IS 47 9 

B%litaacMsionof^fKiir«s - 18 18 49 

Star's horary ai^e • . f . 9 81 40 

Star's declination 960 ^ S 

Latitode 37 «l N 

Star's merid. senith distance' - ^ 44 

h. m. s. 

Arch in time 8 14 89 

Aieh in Degrees • - . . - 48^38^ — 

TreeaUiiade 17 — 



. . -^. Log. (TUb. Xm.) 9.09846 
Asaismn Log. (Tab. XU.} 4.96364 
Asa|smn L^. (Tab. XH.) 4.89630 

As a Lai Log. (TU>. XI.) 0.85404^,86404 

. ... Log. (Tab. Xni.) 9.99088 

As a Lat Log. (Tab. XI.); 0,17988 

AsaPol.dist.Log.(Tab. XI.} ( 0.68399 



As the apparent altitudes are used in correcting a Lunar Distance, 
it is necessary to reduce the true altitudes, when found as above, to 
the apparent altitudes ; this, when the object is the Sun or a Star, is 
done by taking the correction for the given altitude, from Table VL, 
and adding it to the true altitude, the Sum will be the apparent alti- 
tude. Thus the apparent altitude of a Star, when its true altitude is 
IT' (X, would be 17® 3' 6', or the apparent altitude of the Sun, when 
the true altitude is 17* C, is 17° a* 66'. But when the true altitude of 
the Moon is to be reduced to the apparent altitude, it will be neces- 
sary to proceed as follows : 

With the Moon s true altitude, used as a Latitude, take out a Lo» 
garithm from Table XI. to this Loff. ; add the Proportional Loga- 
rithm of the Moon's horizontal paralkx, the sum will be the Propor- 
tional Logarithm of the Moon's parallax in altitude, from which sub- 
tract the refraction in altitude, (uie starts correction in altitude, Table 
VI. is the refraction in altitude, of any object ;) the remainder bebg 
subtracted from the true altitude wHl leave the apparent altitude. 

D 
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Suppoie the Moon*s true altitude is S5^ £5', when her horizoutal 
anllax is G& 42*. Y/hat would be the apparent altitude of the 
[oon? 

Mbon'atniealtitode 860 33r . As a Lat Log. finm Table XI. . . 0.0e8r 

Conect. of Moon'f alt . . . . _ 47 Moon'a hor. par. • 69^ 42* P. Log- 0^93 

Moon'f apparent altitude - - - - 84 36 Moon's par. in aU. 48 40 P. Log* 6080 

Moon's refr. in alt. 1 90 



Corr. in alt . - . 47 90 

REMARES. 

I* If great accuracy were required, the operation of finding the Moon*a 
correction in altitude ought to be repeated, using the Moon's apparent 
altitude, as found above, in place of the true altitude, and then 8ub« 
tracting the correction Uius found from the true altitude ; however, 
one operation is quite sufficient for the purpose of finding the Moon's 
apparent altitude, as required in the method of correcting the Lunar 
Distances, which is given in this work. 

II. If an object be near the meridian, in bearing, or azimuth, 
when its altitude is to be computed, any probable error in the appa« 
rent time, will not cause a material error m the altitude ; but any error 
in the Latitude willf in this case, cause nearly an equal error in the 
altitude. 

IH. If the object be near the prime vertical, that is near the east or 
west, at the time its altitude is to be found by calculation, any proba- 
ble error in the Latitude of the place will cau^e very little error in the 
altitude ; but an error in the apparent time will then greatly affect the 
altitude. In this case the error m die aldtude arising from an error of 
1 minute of time, will» in places near the Equator, be nearly 15 mU 
nutes of a d^ree ; in high Latitudes the error is less. 

IV. When the object is cou^derably distant, both from the meri- 
dian and prime vertical, its computed alutude is affected by an error 
either in the Latitude or apparent time ; but the error of altitude, 
arising from an error in the Latitude, will not be so j^eat as when the 
object is near the meridian, nor will the error, occasioned by an error 
in the apparent time be so great as when the object is near the prime 
vertical, 

V. The apparent altitudes being found by computation, the true dis- 
tance and time at Greenwich, are to be found in the same manner as 
before : but it very rarely happens at sea that the altitude of the Moon 
may not be observed with sufficient accuracy, for the purpose of clear- 
ing the distance of parallax and refraction, nor is it often necessary to 
calculate the altitude of a Star ; however, as any given error in the 
altitude of the Star, will in general cause a ^[reater error in the com- 
puted distance, than an equal error in the altitude of the Moon, it is 
proper, when the observed altitude of the Star is at all uncertain, to 
compute its aldtude. 
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In cases where there is not a sufficient number of observers to take 
the distance, and the altitudes of the objects, at the same time, it is 
necessary to observe the altitudes both before and after the time of 
taking the distance, and then reduce them, by the Rule of Proportion, 
to what they would be at the time die distance is observed. Tnis may 
be done in the following manner : 



Tines. 
1ft 3 94 16 
M. S3160 


Diff. 

m. 8. 87« 14' Diir. 
7 84 1® ly 
86 U 


lit 
9A. 


Tlmei. Obt.«lt])'topJ. 
h. m. 1. Diff. 
3 34 68 m. 1. SP 94\ OiC 
883 • V>W 
3 83 21 81 69 




Times. 


Dists. and ]>*8 nearest limbs. 




h. in. 8. 










3 26 14 






68® 34' 5QF 




27 49 






35 40 




29 31 






36 30 


Sums 


23 34 


120 


Meanfl 


I 3 27 51 


68 35 40 



Here the interval between the time of observing the first altitude of 
the Sun, and the mean of the times, when the distances were observed, 
is Sm. 358» ; and as the Sun'^s altitude decreases 1** Id' in the space of 
7m. 84s. the change in 8m. 35s. will be 0"" 8T, which is to be sub- 
tracted from the first altitude, because the altitude is decreasing: 
hence the altitude of the Sun's lower limb, corresponding to the mean 
distance, is aS"" ST. 

, In the same manner the altitude of the Moon*s upper limb, cone» 
sponding to the mean distance, is found to be 81° So', we have there* 
fore the following set of observation : 

Time per watch of obs. Obs. diet QSc ]) '• nnt limbs. Obs. alt 's 1. !. Obe. alt. 9*s npX 

3h. 27m. 5l8. 68° 35' 40* 26° 37 31° 36^ 

From these, the Longitude is to be deduced in the same manner as 
before. It will be proper, however, to find the error of the watch by 
means of a set of altitudes, taken before or after the altitudes, to hs 
employed in correcting the distance. It seldom happens but the alti* 
ludes of at least one of the objects, may be observed at the same time 
as the distances, in this case ; it is generally proper to observe the alti- 
tudes of the Sun or Star along with the distances, and tlien deduce 
tlie altitude of the Moon, as in Uie foregoing Example. 
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ON FINDING THE 

Longitude by Chronometers. 



■ f ttfc 



This method of finding the Longitude depends on the same piincH 
pie as the Lunar method » that is, on being able to find the respective 
times at two meridians, for the same instant of absolute time, when 
the difierence of these times will give the difference of Lon^tnde be- 
tween the two meridians. For example, 

Suppose a Chronometer that keeps mean time exactly, be set to 
mean time at Greenwich, and then taken to another meridian, viheie 
the mean time is found, by observation, to be 4 hours at the instant 
that the time by the Chronometer is only 9 hours ; we know that the 
place of observation is SO^ £• of Greenwich, because the time at that 
pkce is 2 hours farther advanced th&u the time at Greenwich : but if 
the time shewn by this Chronometer were 4 hours at the instant, the 
mean time found, by observation, is only 2 hours, then the Longitude 
of the place is SO^ W. of Greenwich, because the time at Sreen* 
wich is 2 hours farther advanced, than die time at the place of ob- 
servation. 

A Chronometer generally deviates something from mean time in its 

rate of going ; the portion of time which it gains or loses on mean 

ime, during 24 hours, is called its Daily Rate, or simply the Rate, 

md what a Chronometer is fast or slow, for mean time at a ^ven 

neridian, is called its Error for that meridian. Those who reckon 

:he Longitude from the meridian of Greenwich, should always have 

.he errors of their Chronometers for that meridian. If the n^ of a 

Chronometer and its frror, for any particular time be known, the ernnr 

for any other time is found by muttipl ving the rate by the number a£ 

days between the times. Thus, let the rate of a Chronometer be 

5s. 4 gaining, and it is found to be fast for mean time at Greenwich, at 

noon, on the 5th of June, Oh. 11m. 31s. ; the error on the 2d of July, 

at noon, would be Oh. 13m. 57s. ; for here the number of days elapsed 

is 27>Bnd 5s. 4. x 27 = 145s. 8. or 2m. 26s., and Oh. 11m. Sis. + 

2m. 26s. = Oh. 13m. 578. 

But it is better to set down the errors for the noon of each day at 
Greenwich. For example, Let there be two Chronometers, Nos. 185 
and 230, No. 185 is slow for mean noon at Greenwich, on the lOth 
of June, 1824, Oh. Om. S78., and is gaining on mean time S)8. 6 in 
24 hours. 
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On the same day, No. 230 is sbw for mean noon at Greeowicb, 
(Hu S8m. 466. and is /osmg on mean time 3s. 5 daily ; the errors fot 
the subsequent days may to set down, as follows : 



Date. 


Errors of No. 185. 


Errors of No. 230. 


1824. Jooe 


h. m. ■. 


h. m. s. 


Th. 10 


37,0 — • 


28 46,0 — 


Fr. 11 


?7,4 — 


28 49,5 — 


Sa. IS 


17,8 — 


28 63,0 — 


Sun. 13 


8,2 — 


28 56,6 — 


M. 14 


1,4 + 


29 0,0 — 


T«. 16 


11.0 + 


29 3,6 — 


W. 16 


20,6 + 


29 7,0 — 


Th. 17 


30,2 + 


29 10,5 — 


Fr. 18 


39,8 + 


29 14,0 — 


Sa. 19 


49,4 + 


29 17,5 — 


Sun. 20 


69,0 + 


29 21,0 — 


&C. 


Sec 


&C 



It is very convenient to have a Table of this kind attached to the 
Nautical Almanac. Or the errors of a time-keeper for the noon of each 
day, may be set down in the margin of page II. of the month in the 
Nautical Almanac, in this case the error for the given day may be 
taken out along with the equation of time. It is plain that when the 
error is wanted for any other time, tlian noon at Greenwich, a pro- 
portional part of the daily rate must be allowed. 

PROBLEM VII. 

Having a Chronametery of which the error Jbr Mean Time ai 
Greenwich is knownj and also the Latitude of a place^ tojind the 
LMgitude of that place. 

RULE. 

L When the Sun, or a known Star, is at a proper distance from 
die meridian, take a set of altitudes and note the corresponding times 
by the Chronometer ; to the mean of the times by the Chronometer, 
apply its error for mean time at Greenwich, by addition or subtraction^ 
according as it is too slow or too ^5/, the sum or difference will be the 
Mean Time at Greenwich when the observation is made. 

S. From the mean observed altitude, deduce the true altitude* 

* It it anal to dittingnish the errors and rates of Time-keepen by the signf 4> and 

^;B-fb«M[«ttachadtothecri^to8ie:nir7tbititu/M<; or to the T9U todenoto that M if 
pammg. At ■igB-->sigufiea the contrary. 
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8. With the Latitude of the place, the true altitude, ancfthede- 
chnation of the object^ find the Apparent time by Problem I. or 11.^ 
according as the altitude of the Sun or a Star has been observed. To 
the Apparent Time, apply the equation of time, (from page II. of 
the month ki the N. A.) which will ^ye the Mean Time of obsenra* 
tion at the Ship ; the difference between this time and the Mean Time 
at Greenwich, is the Longitude of the Ship in time, and the Longi- 
tude will be eait or zccst^ according as the time at the Ship is greaUr 
w less than the time at Greenwich. 



EXAMPLE L 

Au^st 85, 1823, nautical time, in Latitude 27'' 85' S. the folbw- 
itig altitudes of the Sun's lower Umb were observed east of the meri* 
dian, together with the corresponding times by a Chronometer, that 
was at that time too fast for mean time at Greenwich Im. 48s. ; the 
index ierror of the instrument with which the altitudes were observed^ 
was S^ JO* additive, and the height of the observer's eye 14 feet: 
required the Longitude of the Ship ? 

Hmea per Chr. AltO'sLUmh. 0*« temitUanieter • 15' 89^ 

h. m. s. Dip - 3 361 ^ m 

10 26 33 310 as' 1(K Cor, iaalt -^1 asj '^ * 

^g g ^ Cor.efoliad.alt. . 10 48 

T\i.AA^ h* ft AQ M TT Th« MtroB. time at Oreeawieh 

DindebyS - - (59 ^ ^ ii 22h. 26m. Ai^. 94. 

S!r?^Mi.\ ■ ^®^2 iJ^T^rJ;-.' ?i ^ IS ©••I>eclii.24tliU»iyiS»H. 
Chr. ftit» (Mb-) - * « iBdexerrar -f 3 IS Cor. for 2Ml 28».— 19 IS 

lf.T.atGff««iiwiokl0 24 36 ObMrved att. 31 40 30 «^„ j^_,. {TTT 

ILT.atShip . - 9 3 23 Cor. of obfc alt ^ 10 48 *^"- «««"»• - " • • 

IiO«e. in Time - - 1 22 12 Q'stniealt - 31 61 18 
sSmntnde - . 90^33' W.O'spoUrdisi 101 Log. 0.00806 
Latitnde - - 27 36 Log. 0.06240 

Sam - - ^ 100 20 

Half Smn - - 80 13 Log. 4.23025 

Difference . - 48 22 Log. 4.87356 

App. time - - 9 "o 19 Log. 9.16426 
Bqo. of time -f 2 4 

9I.T.atShip 9 2 23 

The time at Greenwich, obtmned by the Chronometer^ is used in 
the foregoing Example, for the purpose of finding the correction of 
the Sun^ declination ; in strictness, this time should be reduced to the 
upparent Greenwich time, by applying to it the Equation of time, 
with a contrary sign to that in the Nautical Almanac. It is of very 
little consequence, however, whether the mean or the apparent time be 
used hi finding the correction of the Sun^s declination ; but when the 
time is to be found from the altitude of a Star, the apparent time at 
Greenwich ought to be used in finding the correction of the Sun's 
right ascension. 
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In the foregoing example, and also in those that follow, the nearest 
minutes of the true altitude^ and polar distance, are used in finding 
the time, this being sufficiently exact for merely finding the Longitude 
at sea ; but if the time is required for the pur^xise of nnding the error 
of a Chronometer, or, if the relative situations of two or more places 
are to be found by a Chronometer, greater attention to accuracy is 
requisite, this will be illustrated hcreaUer. 



EXAMPLE IL 



May S4, 1824, nautical time, in Latitude 38^ 46^ N. the following 
altitudes of the Sun*s lower limb were obser^'cd west of the meridian, 
together with the corresponding times by a Chronometer which was at 
that time fast for mean time at Greenwich Ih. 18m. 568. ; the index 
error of the instrument employed in observing the altitudes was S' IQf 
subtractive, and the height of the observer's eye 16 feet : required the 
true Longitude of the Ship ? 



Timet by Chr. Alt. 0**1-Kmb. 0*8 iemMlmmeter > Wi^ 

h.in. f. Dip - - - - 3 6S) |. ||. 

8 36 43 32© 43^ W o^i cor. matt. I as} ^ '^ 

£S SO 10 Corr.ofoli.d.«lt. - 10 U 

1>iv'iil* Kv ^ - - i« A OA Thf ann. niitni. lime «t Orcftt- 

Cliro.fiut,(raK) -118 56 Index error - 2 10 ^^'for^yti*^-^^ S'^ 



M.T. at Greenwich 7 18 39 Obwrved alt 32 29 17 ^.^r, . j^^k. «a ai « 
M.T. atShip . . 4 12 60Cor.ofobi.alL + 10 83 O * Cor. declm. - » 41 • 

liong. IB time • - 3 5 49 0'«Tmea1t 32 40 — 

Ijmpta^' 46^27' 16^ W. 0*8 Polar diet 69 19 I^or. 0.09893 
LaUtude - - 38 46 Log. 0.10S07 

Slim - - - 140 45 

HnirSiim . . 70 224 W. 4 62616 

DinVrence. . 37 42^ 1^.478660 

Ap. time nt Ship 4 16 25 Log. 9^966 
Equ. of tine - _ 3 35 

M.T.atSb:p 4 12 50 

In this example the equation of time is Sni. 35s. to be suhiraeUd 
from the apparent time, to reduce it to mean time ; tlie same quantity 
must therefore be added to the mean time to find the apparent time, 
Now in this case the mean time at Greenwicli is 71i. 18m. 89s- to whidi 
3m. 358. being added, the sum 7b. 22m. 14s. is the apparent time of 
Greenwich. 
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EXAMPLE III. 

October 24th, 18249 about 9h. 44in. P. M. nautical time, in Lati* 
tude S8P 44' N. and Longitude by account S5^ SO' W. ; the observed 
altitude of Aliair^ west of the meridian, was 29^ 5' ; height of the 
eye 18 feet; and the time shewn by a Chronometer, when the alti- 
tude was observed, was llh. 49m. 83s., the Chronometer bebg slow 
for mean time at Greenwich Im. 51s. : required the Longitude of 
the Ship? 

ka. kM.1^ 

Biiim.Mlrai. taeatShipSd - • • 9 44 Sod's R.A. atNooo, fSd. •« - 13 61 46 
LoncitedeuiliBe, W. • • • • «|- 9 93 Corraotion for 19h. Sm. - * * • ^ IWi 

EsliMtedtaeilOfMBwich * • - 19 6 0'aR.A. ftfttkneofobMrfBtiMi - 13 S3 49 

94 

.Comn. of O'sILA. - • • • 10 6 18 
Ster*sobMma«ltita<ie - • - 99^ 6' 
Dip and correctioii in att. . . — 6 

Ster'strnealtitede 98 69 

Ster*! polar dist from N. A.. • 81 36 Log. 0.00470 
Latitado 38 44 Log. 0.10787 

Sam 149 18 

Half Son; 74 39 Log. 449278 

Differenoe 46 40 Log. 486448 

**s Horaty dist W. of mend. - 3 67 33 Log. 9.38983 

•*f Right ascenfion ----19 49 16 li.m.ft 

Com. of 0'fl ILA. • • - - 10 6 18 Time of obm. by Chr. - - - - 11 49 83 

Chr. slow for M.T. at Greenwich - -f 1 61 

8am— 94=rApp. time at Ship - 9 46 6 

Bqaation of time — 16 39 Mean time at Greenwich - - - - 11 61 94 

Mean time at Ship - - - - 9 30 27 

Mean time at Gfeenwich • - 11 61 94 « 

LoDgitndeintune - - - - 9 90 I7:=860 14'16«^W. 

In this last Example, the estimated time at Greenwich is deduced 
from the supposed apparent time at the Ship, and the Longitude by 
account ; but when the Time and Longituoe are very uncertain, the 
Greenwich time should be found by means of the Chronometer, as in 
the two former Examples. 

We shaU now proceed to giye some directions for finding the Ernnrs 
and Rates of Time-keepers. This is a subject that ought to be well 
understood, for unless the Navigator knows how much a Chronometer 
differs from mean time at Greenwich, at any ^ven time, he can [dace 
no oonfidence in the Longitude deduced ther^rom* 
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ON nNDINO 

THE ERRORS AND RATES 



Of 



■••>••■ 



Thebb are various modes of finding the error and rate of a Chro» 
iMuneter, such as by comparing it with a well-regulated astronomical 
clock, by transits of the Sun, or a fixed Star, over the meridian, or by 
equal altitudes of the Sun. Tliese methods, however, are not in ge- 
neral 80 well adapted to the use of the practical Navigator as the fol- 
lowing, of which we shall give some examples. 

1. By a set of altitudes of the Sun, taken when that object is at a 
proper distance from the meridian. 

2. By a set of altitudes of a fixed Star, taken when the Star is near 
the prime vertical 

S. By the Lunar Distances. 

The first of these methods is the one most used by seamen. In 
hijQrh Latitudes, however, when the Latitude of the place, and the de- 
cimation of the Sun are of contrary names, the second method will 
be found more correct, because a Star may always be chosen at a proper 
height, and at the same time near the prime vertical. The third method 
is only useful at sea, but there it is tne only one that can be employed 
with advantage ; it therefore ought to be well understood by every 
person possessed of a time-keeper. 

Altitudes, carefully observed in the usual way, may be employed 
to find the error of a Chronometer, but altitudes taken by means of 
an artificial horizon, should always be preferred when the observer is 
on shore, or the ship perfectly steady ; indeed, it is only in this way, 
that altitudes of the Stars can be employed with success m finding tne 
rate of a time-keeper. 

E 
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The artificial horizon^ generally used, consisU of a quantity of 
quicksilver, put into a shallow trough or vessel, having a glass roof 
to prevent the wind from disturbing the surface of the mercury. 
Another kind consists of a smooth reflecting surface, which is a perfect 
plane, and adjusted horizontally at the time of observation by means 
of screws and a sprit level. If a person be not in possession of either 
of these horizons, a little clean tar, oil, or treacle, put into a bason, 
will answer very well as an artificial horizon ; if the wind is strong, 
the bason should be covered with a piece of fine muslin, or gauze. 
Water makes an excellent artificial horizon, when there is little or 
no wind, or when kept steady in the bason by means of a gauze 
cover. 

To observe the altitude of the Sun in an artificial horizon, let the ob- 
server have the horizon directly betwixt him and the Sun, and place 
himself at such a distance as to see the Sun^s image in the quicksilver, 
or other reflecting surface ; then having the proper coloured glasses 
turned down, on each side of the horizon glass of the Sextant, keep 
the Sun's image in the middle of the field of the telescope, and move 
the index forward until the Sun's image, reflected from the index glass 
of the Sextant, be brought in contact with that first seen in the artifi- 
cial horizon; then, if the one image be made exactly to cover the 
other, the Sextant (supposing it to have no error) will give twice the 
apparent altitude of the Sun's centre. But instead of making the one 
image cover the other, it is generally better to bring their limbs in 
contact, then half the angle of the nearest limbs is the apparent alti- 
tude of the Sun^s lower limb, or half the angle between the farthest 
limbs is the apparent altitude of tlie Sun's upper limb. 

The altitude of a fixed Star is observed in the same manner, only 
no coloured glasses are reciuired ; and as the Stars have no sensible 
diameter, half the angle given by the instrument is the apparent alti- 
tude of the Star. 



FIRST METHOD 

Tofndihe Error and Rate of a Chronometer by ahitudesof the Siiif, 
observed by means of an Artificial Horizon. 

RULE. 

1. When the Sun is near the prime vertical, or at least 5 points of 
the compass distant from the meridian, and his altitude at the same 
time not less than 8^, nor greater than 60^ ; take a set of altitudes, 
and note the corresponding times by the Chronometer ; to the mean alti- 
tude, apply the index error of the Sextant, half the sum or dif- 
ference will be the apparent altitude of the Sunn's upper or /oirerlimb, 
according as the farthest or ncurrst limbs of the Finn's images have 
been brought into contact 
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S. With the apparent altitude of the Sun's limb, take the correc- 
tion of the Sun^s altitude from Table VI. ; this correcUon being sub- 
tracted from the apparent altitude of the observed limb, will leave the 
true altitude of tnat limb, to whidi apply the Sun^s semidianieter 
(firokn pi^ III. of the month in die N. A.) by addUion or subtraclwn, 
according as the lower or upper limb of the Sun has .been observed, 
the sum or difference will be tne true altitude of the Sunn's centre. . 

3. With the Sun's true altitude and declination, together with the 
Latitude of the place of observation, find the appareilt time, by Pro« 
blem I. ; to the apparent time appljr the Equation of timey (from 
page II. of the montti in the N. A.) this will giye the mean time at the 
place of observation. The difference between tliis Time and the Mean 
of tlie limes, given by the Chronometer, will be the error of the Chro- 
nometer for Mean Time at the meridian of the given place^ and for the 
time of observation. 

4. A few days after the first error has been found, let the error of 
the Chronometer be again found in the same manner ; divide the dif- 
ference of these errors, or th<ar sum, if the one be fast and the other 
slow,' by the number of days elapsed^ the quotient will be the daily 
rale, which will be gaining or losing, according as the second observa- 
tion shews the watch to be gaining or losing on mean time. 

Jfier having found the rate, the last found error should be reduced 
to the error for mean time at Greenwich^ as follows : 

1. When the place of observation is in east Longitude, and the 
error of the Chronometer fost for niean time at that place, add the 
Longitude in time to the error of the watch, the sum will shew how 
much the watch is fast for mean time at Greenwich ; but when the 
Chronometer is slow for mean time at the place of observation, the dif- 
ference between the longitude in time, and the error of the watch, 
will be its error for mean time at Greenwich, which will he fast when 
the Longitude in time exceeds the error of the watch, but slow when 
the error of the watch exceeds the Longitude in time. 

2. When the Longitude of the place is zDfst, and the Chronometer 
slow for mean time at that place, the sum of its error, and the Longi- 
tude in time, will be its error slow for mean time at Greenwich, but 
when the watch is fost for mean time at the place of observation, the 
difference between the Longitude in time, and the error of the watch, 
will be its error for mean time at Greenwich, fost when the error 
of the watch is greater than the longitude in time; but slow when the 
IxHigitude in time exceeds the error of the watch. 
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EXAMPLE I. 

1888. At Port Louis Mauritius, in Latitude 9(y>WS., and LoDgi. 
tude 57^ 29' 80* E. December 8, about 8h. 50m. A. M. apparent dril 
^e, Uie following altitudes of the Sun's nearest limbs were observed 
in an artificial bonzon, together with the corresponding times bj a 
Chronometer, die error of the Sextant was 2' 50* additive : required 
the error cf the Chronometer for mean time at Port Loub ? 

limes by Chr. Dble alt O's 1.1. 
h. m. 1. 

5 9 6 ^Q^i^W Tlie estimated aMronomicaltbne at 

3 51 9184 50 PortLoQisisDec.7.st90h.50M. 

5 40 92 98 40 Loi«.ofPt Louis in tuiie-S 50 

DSfidAbyS - • 11 36 15 50 Gr6eowichtiiiie,7«iDM.17 o" 

MeaM . - - - 6 3 63 91 35 17 O'sDec.atiioon,7(k99034'4K& 

Index error • + 9 60 Corr. for ITh. OnL • -|- 4 47 

Divide by 9 -) 91 38 7 Q's Corr. Declination 82 39 98 

' 90 

App. att. of 0's lower Kmb - - 45 49 4 « 

Cofrection from Table VI. ... — 50 Q't l^olar distance - 07 90 aS 

TroeaH. of O 'slower Hmb • • 45 48 14 
Son's senudiameter ..... 4. 16 16 



Troe alt of O'a centre • • - • 46 4 80 

" 67 90 39 „ 

90 10 Log. 0.09748 



Son's polar distance 67 90 39 Log. 0.03488 

Latitode " " 



Son 133 35 9 

Half Som 66 47 31 Log. 4.59558 

Diffeivnoe 90 43 1 Log. 4.54870 

App. time at Port Lonis ... 85047.7 Log. 090664 
Eqoation of time _ 8 10.3 719 

Mean time of obsenration • • • 8 49 37 4 Paris. 66 = 7s J^ 

Time of observation by Chr. • - 5 3 59 .0 

Chr. slow for M.T. at Port Loois 3 38 46-4 

About 9 A. M. on the 14th of December, the same Chroncanetcr 
was found slow for mean time at Port Louis «Sh. d9m. 27' Jt, so that 
the watch lost 41> .8» in 6 days, and 41>.8 -^ 6 = 6> .97, (or •7*-) tb? 
daily rate losing 

Tofnd the Error Jbr noon ai Greenwich on the l^hof Dec. 

Longitodeof PortLoais67O99'30' £. intime 3 Sf 6B 

Error of the Chronometer for mean time at Port Louis at 9 A. M . 14th Dec. . 3 39 97 

Error of the Chronometer for mean time at Greenwich, at time of obsn. faai - 10 81 

Now 9 A. M. at Port Loois answers to 5h. 10m. A. M. at Greenwich ; therefore 
the time of observation is 6h. 50m. from noon at Greenwich, and the proportional 
part of the daily rate for 6h. 50m is nearly 9s. (to subtract) — 9 

Srror ofthe Chronometer, /as< for mean noon at Greenwich, 14th Dec. - - 10 99 

Here tlie Chronometer being fast for mean time at Greenwich, and 
losing 7s. daily, it is plain that 7s. must be subtracted from IQm. S9s. 
to have the error for noon on the 15th Pec ; 148. for the 16th, and 
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m> on. When the error and rate are of different names, the err&r will 
chim^ its name when the accumulated rate exceeds the original errarm 
For mstance, in the above example the error will be diminished by 
7s. dailj, until the S2d March, 1824, on that day at noon the error 
of the watch is only 6s. fast for mean time at Greenwich, therefore on 
the 583d the error will be Is. slow; on the 24th it will be 8s. slow, 
ffn<i SO on« 

EXAMPLE II. 

June 7, 1824, at New York, in Latitude 40^ 42" N. and Lons^itude 
74^ T W. about 3h. 4Qm. F. M. apparent civil time, the folfowing 
altitudes of the Sun*s upper limb were taken in an artificial horizon, 
and the corresponding times by a Chronometer, the index error of the 
Sextant being VW subtractive: required the error of the Chrono- 
meter for mean time at New York ? 



Times hf Chr. Dble « 
L m. •. 
8 30 37 

31 43 

33 61 


It O'snp.] 

SBO43'30' 
83 13 40 
8143 

37 10 


L 

at N. York ia 7th Jane. 3h. 40m. 
Longitude in time W. + 4 66 


OifidebyS. .} 131 


Time at Greenwich • 8 36 


Mew . » - . 8 31 437 . . . . 
Index enor • 


88 13 33 
- 140 


G'f dec at noon 7Jnne 33c>47' 16* 
Corr.for8h.36m. - + 1 69 


DindebjS. 


89 10 43 


O's Coir, declination 33 49 16 


TVoe alt p'f upper limb • • . 


41 60 
— 69 

41 4 93 
^16 47 




e'tpolwdiatanoe -67 10 46 


Trae alt of 0'« centre • ^ • - 
Son'i polar distanoe • • • • « 
Latitode --••••••- 


40 48 36 
67 10 46 
40 43 


Loff. 0.03640 
Log. 0.13036 




Sam ••#•••••• 


148 41 31 
74 30 40 
8333 4 

h.m. t. 
3 40 3 JS 
— 138.S 




HalfSiim -. 

Dilforeiice .-.-•..• 

App. time of obeenr. at New York 
Eqoatioiioftime • 


Log. 4.43109 
Log. 4.74338 

Log. 9.33903 
>^ 881 


Mean time of obsn. at New York 


3 38 34.6 Part 3i=8a.6 
3 31 437 



Chra alow for M. T. at New York 



16 60.9 



On the 17th of June, at Sh, 50m. the same Hme- keeper was found 
slow for mean time, at the same place, 17m. 39s. the Chronometer has 
therefore lost 48> .1 in 10 days ; and 48..1 -f- 10 = 4* .81 the daily 
rate losing. 

Tojind the Error at Greenwich for noon on the nth June. 

Longiftodeof Now York 7407' W. in time ==4 66 38 

Chronometer alow for mean time at New York at 6h. 60m. P. M. 17th, add - 17 89 

Chronometer alow Ibr mean tinM at Greenwich at time of obaonratioo - 
Proportion of daily rate for 8h. 46nL .....-..••.•• 

Ckrcn, alow Ibr mean noon at Greenwich 17(h Jnot, 1834 



6 14 



7J0 
17 



6 14 5J 
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Here we may call the error 5h. Hm, 5s. and the daily rate 48. 8, it 
being always sufficient for nautical practice to use the nearest second 
of the error^ and nearest tenth of a second of the rate of a Chrono- 
meter. But in the work to find the error on different days, for the 
purpose of ascertaining the rate; the fractions of seconds of time 
ougnt not to be neglected. 

Altitudes observed on different days, for the purpose of finding the 
rate of a Time-keeper^ should always be taken on the same side of 
noon, and as near the same time of the day as possible. The interval 
between the observations ought not to be less than 4 days, nor greater 
than 13 or 14; for when the interval is only I or 2 days, a small erroi: 
in either of the observations will materially affect tlie rate; and if the 
interval be too long, any irregularity in the going of the watch is not 
so likely to be detected. 

When the error and rale of one Chronometer are found, it is very 
easy to ascertain the errors and rates of any number of watches, by 
comparing each at two separate times with the one whose error and 
rate are known. For example, Let the Chronometer, of which the 
error and rate are found in Example II. be called No. 1-, it is required 
to find the error and rate of a Chronometer, No. 3. 

h. m.' ■. 

lone 7.-*Time by Chnmometer, No. 1 39629 

Time by ChronoDMter, No. 3.- 999 — 

No.9SIowofNo.l,atSh.96nLOii7jQiie - - - 47 99 

b. m. 1. 

lone 17.--Tiiiie by Chronomf ter. No. 1 8 64 93 

Time by ChroDometer, No. 3. 348 

Na3SIowofNo.l,»t3h.64iii.l7Jaiie . - - 46 93 

Here the interval being so nearly 10 days, may be taken as such ; 
and as No. 3 lias gained Lm. and 6s« on No. I, during that time, it 
has therefore gained 6" .6 daily on No. 1 : but the rate of No. 1 is 
4* .8 losing, hence the rate of No. 3 is =: 6s .6— 4".8 =£ 1" .8 gaining. 

As the rate of No. 3 is small, it will be sufficient to apply the differ- 
ence of the times shewn by the Chronometers on that day, to the 
Error of No. 1, for noon at Greenwich, on the 17th June. Now 
No. 1 is 5h. 14m. 7s. slow for mean time at Greenwich, when the ob- 
servation is made on the 1 7lh June, and No. 2 is 46m. S3s. slow of 
No. 1 at the same time; therefore No. 2 is 6h. Om. 30s. slow for mean 
lime at Greenwich on the 17th June, and its daily rale is ]*.8 gaining. 

Or the errors of No. 2 for mean time at New York, when the ob- 
servations were made on the 7th and 17th June, may be found by 
comparing it with No. 1, and by these errors the rate and error of 
No. 3 may be deduced in the same manner as those of No. 1. Thus, 
on the 7tn June No. 1 is 16m. Sis. slow for mean time at New York, 
and at the same time No. 2 is 47m. 39s. slow of No. 1 ; therefore 
No. S is lb. 4m. SOs. slow for mean time at New York on the 7th June, 
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and on the I7th June No. I is 17ni. 59b. slour for mean time at New 
York ; and at the same time No. 2 is 46in. S3s. slow of No. 1, there- 
fore No. 2 is slow for mean time at New York Ih. 4m. 9s. on the 17th 
June. Hence the Chronometer, No. 2, has gained 18s. in 10 days, 
which gives the daily rale Is, 8 gaining, as before ; and by adding the 
Jh. 4m. 2s. the error of the watch on the 17th, to4h. 56m. 288., the Lon- 
gitude of New York in time, the sum 6h. Om. dOs. is the error of No. ft 
for noon at Greenwich. 

When the Rates and Errors of several watches, are to be deduced 
from the same observations, they should each be compared with tJie 
one of which the time is noted, as near to the time of observation 
as possible, that tlie rates, &c. of the other watches may not be af- 
fected by any irregularity in the going of the one by which the time 
is taken. 

SECOND METHOD. 

To find the Error and Rale of a Chronometer hy altitudes of a fired 
Star, taken by means cfan artificial horixQn. 

RULE- 

1. Choose a Star, of which the declination is of the same name as 
the Latitude of the place of observation, find, in Table l!X. the alti- 
tude by which the apparent time may be found with the greatest ac- 
curacy, and let the altitude of the Star be observed when, the angle on 
the instrument is as near to twice the altitude found in Table lA. as 
possible; then take a set of altitudes of the Star, with the correspond- 
mg times, by the Chronometer, in the same manner as in the last 
method. 

2. To the mean double altitude, apply the index ^rroc-of the Sex- 
tant, which will give twice the apparent altitude ; from the apparent 
altitude subtract the correction of the Star ^n altitude. Table VI. the 
remainder will be the true altitude of the Star. 

3. Take the Sun''s right ascension from the Nautical Almanac,.. for 
the noon of the given astronomical dav^ and reduce it to the time of 
observation, by Table X. ; also let tne right ascension and dedica- 
tion of the Star be accurately reduced to the time of observation.* 

4. With the Star's true altitude and declination, together with the 
Latitude of the place of observation, find the apparent time of obser- 
vation, by Problem IL; to the apparent time, apply the equation of 
time, which will give the mean time of observation ; the difference be- 
tween this, and the mean of the times of observation by the Chrono- 
meter, will be its error for mean time, and by finding the error at some 
subsequent time, the rate is deduced as before. 

-^ If one of the 34 utara, of which the right aiK^endons and declinatroiu are given in the Nft«^ 
tical Almanac for every tenth day of the year, can be used, it should aiway« h^ {unefbrred. . 
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EXAMPLE. 

Suppose that on the 6th of January, 1S24, about 7h.69ni. P. M. 
civil Ume, in Latitude 56^34' N. and Longitude 9^35' W. thefoU 
lowing altitudes of CaUor were observed east of the meridian, in an 
artificial horizon, with the corresponding times by a Chronometer, the 
index emor of the Sextant was + W : required the error of the 
Chronometer for mean time at the time of observation.? 

rmwi by Ghr. Obte altf. of * 

g f 1*5 80O 4' 00* Eft tim^ tt pkce orobin. 7 00 

8 68 80 37 ID Loos, is time, W. . -f 10 

. 10 46 81 11 40 — « 

^.—..i-. -_ Est time at Greenwich -S 9 

DifkleliyS • • -) 9S SO 119 90 h. m. s. 



O'kR.A.atD00nSJaii.l9':6 0^ 



. . . • 8 860.7 80 87 97 Corr. for 8h. 9m. - . + 1 99 J 
Indei error - •f 40 ■ 

• 0*iCorr.R.A. . -19 7 99.0 

Divideby9) 80 38 7 94 

Star'i appumt aliunde • * - - 40 19 4 Comp. of O'l R. A. - 4 69 80.1 
GometiMfiomlUileVI. ...^17 

8tar*ttni«Bltitade 40 17 67 

Star'! polar dUtanoe - ... ^ 67 44 8 Log. 007984 
Latitiide 66 34 Log. 0.96887 

Sam ...... * - - 15436 6 

Hair Som » ^ ^ 77 18 3 Log. 4.34909 

DiffmmM 37 6 Log. 4.77948 

Sbur't difltance W. of meridian - . 19 49 93 .4 Log. 9.46398 
€onp*or0'iR A. . - - +469301 
Stai a right ascenaion - • - • + T' 93 94.5 

Som— 94=:App.timeofoban. • 7 6818.0 
Eqoation of tune + 6 3.4 

Mean time of observstion - • - 8 4 91 .4 
Mean of times by Chronometer • 8 8 89.7 

Chronometer fast for mean time - 4 88 .3 

On the ISth of the same month, at 7h. 40m. P. M. civil time, the 
error of the Chronometer was agiun found by Castor^ and was then 
5m. 21s. fast for mean time. Hence the gain in 6 days 23h. 4Sm. is 
4(2" .7; but the interval bein^ so near 7 days, may be so esteemed, 
and 4^ .7 -T- 7 = 6s . 1 the daily rate, gaining. 

To find the Error for mean time at Greenwich on the 13M Jan. 

h. m. s. 

Longitode of the place of observation 9° 36' W. in time 10 90 

Chfon. fast for mean time at the place of obsn. at 7h. 40m. P. M. ISlh - 5 91 

Chronometer slow for mean time at Greenwich, at time of observation . 4 69 
Proportion of daily rate for time past no9n at Greenwich, viz. 7h. 60m. • -f 9 

ChroDometerslowformean noon aA Greenwich, 13th Jan. 1894. ... 6 1 

The right ascension and polar dbtance of Castor were taken from 
page 155 of the Nautical Almanac, for 1824. If die time found by 
obiM&nration differs more than S or 4 minutes from the estimated time. 
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the operation of finding the proportional part of the Sun*s right ascen- 
sion ought to be repeated, using the time found by observation instead 
of the estimated time ; this proportional part being added to the Sun'*s 
IL A. at noon, will give the correct right ascension at the time of ob- 
servation ; then with the Sun^s riglit ascension thus corrected, the 
Star's meridian distance, and right ascension, deduce the apparent 
time as before. 

Equal ahitudes of a fixed Star, obser\'ed at an interval of a few 
daySy may be employed to find the rale of a Chronometer. This is a 
very easy method of finding tlie rate of a watch, and may be used 
with advanta^ in any part of the habitable globe, when the stars can 
be seen ; but in high Latitudes^ when the Sun's declination is of a dif- 
ferent name, from the Latitude, this is the best method for merely 
finding the rale that can be employed by a person who is, only, provided 
with a Sextant and an artificial horizon. 

RULE 1. Choose a Star, of which the altitude is greater than 10^, 
and less than 60^, when it is at or near the prime vertical ; and when 
the Star is in this position, on any evening, observe its aldtude, and 
note the corresponding time by the Chronometer. 

2. In an interval of from 8 to 14i days, again observe the same 
Star, when its altitude is equal to that first observed^ and note the 
time by the Chronometer. 

- S. Take' the time from Table A. page $% for the number of 
days between the observations ; subtract this time from the time shewn 
by the Chronometer, when the first altitude was observed, the r^- 
mamder will be the time that tlie Chronometer would shew when the 
second altitude is observed, if it were to keep mean time exactly. 
Now it is plain, that if the time shewn by the Chronometer at the in- 
stant, the second observation is made, be greater than the remainder^ 
the watch is gaining; but if the time by the watch of the second ob- 
servation be kss than the remainder y the watch is losing ; the dif- 
ference, in either case, being divided by the number of days in the in- 
terval, will shew the daily rate. 

EXAMPLE. 

December 1, 1824, in Latitude bV^SV N. the altitude of Alde- 
baran, observed in an artificial horizon, was 41^ 5' 20'', and the 
time shewn by a Chronometer at the instant the altitude was observed 
was 6h. 56m. 44s. ; on the 10th of December, when Aldebaran had 
the same altitude, the time by the Chronometer was 6h. Sim. 3s. : 
required the rate of the Chronometer ? 

Ii. in. 8. 

Time on lit. Dec. when the Star's nltitade was 4P 6' 3(F 6 56 44.0 

Time from Table A. for interval of 9 dayi — 35 23.3 

Remainder, or time the Chr. onght to shew 10th Dec. when Star's altitude 

is4|0 6'an 6 21 20 8 

Time shewn by Chr. o«i the lOtli Dec. when the Star's alL was 4P 6' 20" 6 21 3 .0 

IjObs of tlie Chronometer in 9 davs, (divide by 9) 17 .8 

Daily rate of the Chronometer, losing ........... 198 

F 
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THIRD METHOD. 

To find the Errors and Rate of a Chronometer by means of the LmuKt 

Distancee. 

RULE. 

1. When there is a good opportunity for observing the distance 
between the Sun and M oon, or between the Moon and a Star, observe 
several sets of Distances with the Altitudes of the objects, and note 
the times by the Chronometer when the observations are made. 

2. Deduce the apparent distance and apparent altitudes of each 
set, and from these find, by Problems III. and IV. the apparent time 
at Greenwich answering to each set of distances ; to each of these times 
apply the Equation of time^ which will give the mean time at Green- 
wich for eacn set of distances ; the difference between the mean time 
at Greenwich, as found by any particular set, and the time shewn by 
the Chronometer when that set is observed, will shew the Error of 
the watch, for mean time at Greenwich ; find the Error for each set, 
and take their mean as the Error for mean time at Greenwich, for the 
hour, nearest to the mean of the times of observation. 

3. At an mterval, of at least 8 or 10 days, again find the Error of 
the Chronometer ; then having the Errors at two given times, find the 
Rate, as in the foregoing methods ; and also the Error for the noon at 
Greenwich^ nearest to the last found Error. 

EXAMPLE. 

At sea, in Longitude 18^15' W. by account, in the year 1824» 
February 9th, about 2h. lOm. P. M. nautical time, the following dis- 
tancesbetween the Sun and Moon, with the altitudes of these objects, 
were observed, and the corresponding times shewn by a Chronometer 
noted, the height of the eye being 14 feet : required the Error of the 
Chronometer for mean time at Greenwich at the time of observation. 



BUBM - . . 

MeaiM - - - 
Index ermn - 
Semidiaroetera 
Dip of hot, . 



AppdistScalts 



Tinieii by 
Chron. 



Dist. of 
and J) *s near- 
est limbs. 



h. m. s 

844 3 

46 11 

46 11 



345 8 



Alts, of 0'8 
lower limb. 



96© 28' 20» 
S8 50 
29 20 



26 30 



96 28 50 
+ 2 30 
+ 32 6 



97 3 96 



Alts of ])*i 
npp. limb. 



590 48' 
34 
18 



100 



59 33 20 



+ 16 14 

— 3 34 



59 46 



8 Est 



230 2' 0^ 
15 
26 



astron. time at b. m. 
Sbip Feb. 8th, at 3 10 
Long.intimeW. - -f 1 13 

Es timealOreenvnch 3 23 



43 



23 14 20 


- 15 52 

— 3 34 



22 54 64 



1^ 't Semid. at noon, 

8th Feb. - - 15' 43^ 
Corr. for 3h. S3m. + 2 



's Horia. semid. 15 45 
,'s Augmentation 7 
iim's semidiameter 16 14 



Sum of semidirs. • 32 6 
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Moon'p egyr. koi; pur. • 67 49 Loff. 0.0333 Log; 0.0839 

Sana app. alt ... 69 46 - Log. 0.5336 )'s.app. alt SSOSd' Log. 0.80M 

App.dirt. 97 396 Log.a0.99a7 Log.T.L9077 

FinteoRMtion . . 4. 4 9 40 Log. 1.6634 

Second oomctioii . +457 IS Log. 9.8105 

Third correctioii - - + 3 41 

8oi»-10<'=Thiecliit • 96 13 

I>iit inN.A. atSk. - 96 8 S Fintdii: O^ 4'67' P. Log. IiS607 

OiotinN.A. atOh. - 97 4131 Seooiid di£ 1 83 18 P. Log. 0.3854 

h,aL 9. 

(Add.3L) App.tiiiieatOraenincli .... 3 9 33 P. Log. 1.9753 

B^oatkni^tiiM +1433 

Mean tune at Oreenwich 3946 

Tine of obaenration by Chranoneter . - - . 3 45 8 

.ChrononeterfiutfiMrBlT. atOfMBwioh • • ^^^ 91 3 

By 4 Other oeta taken on the same afternoon, the results were as 
follows: (Let the set^ already worked, be called No. 1.) Emn of the 

Chr.forM.T.at 
h. m. ■■ Greenwich. 

Tbne by Chr.''when let Now % waa obaerved ...35068.-- m.e. 

Mean tuna aft Oreenwich by Ko. 9 3 30 13 • - . Diff. 30 46 

Time by Chr. when wt No. 3, waa obaenred --.36548.-- 
MeaBteeaftOffaevwidibyNo.3 8 34 40 - - . DtflT. 91 8 

TiaabyChr. whtinwtNa4, waaobeeired ...35066... 
XeaiitnBeatOfeenwiohbyNo.4 3 38 51 . . . DiC 91 5 



» by Chr. when let No. 5, waa obaerved •..4 10 63..- 
IIeaBtnnaatOieenwiohbyNo.6 3 60 41 . . . DiC 90 19 

Birar by Naif at Oreenwich, meantime, 3h. Sim. .... 31 3 

Samofarran (dividebyS) 104 14 

GfaiWMB0ter/sit for MMM time aft Oreenwich at 4LFebi 8th. - - - 90 61 

On the S2d of February, at SSh., Greenwich time, the same Chro- 
nometer was found, by 6 sets of distances between the Sun and Moon, 
to be 22m. 5Ss. fast for mean time at Greenwich. Here the interval 
is 14d. 19b. and the gain, during that time, is 2m. 2s.=:lS%., and 
ink ^F i^ ^ ^ *^> ^^^ ^^'y 8^ ^^ ^^ Chronometer is therefore 
Sis,; and its Error for mean time at Greenwich, at noon, on the 
8Sd February, is 22m. 58s. fast. 

It is not necessary that all the observations, for finding the Errors 
at the beginning or end of the interval, should be made on the same 
day, nor that the Moon'^s distances should be all taken from the same 
obiect. When the observations, at the beginning or end of the inter- 
val, are made on different days, set down all the times at Greenwich 
with their respective errors opposite to them, find the sum of the times^ 
and also that of the errors ; these sums being divided by the number 
of times, or errors, will give the required epoch and the corresponding 
error of the Chronometer. For example, Let the times at Green- 
wich, and corresponding errors of a Chronometer for mean time at 
that place, be as follows : 
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Enon of Chronometer slow fat netn time 
1834. Mean time at Oreenwieh at Qreenwich. 

No. d. h. m. h. m. B. 

1 March - - 5 4 30 ."■- 9 6 S» By n and O 

SL dHto-.CSO 2 7 n ]>andO 

3. ditto .-6 930 9663 \ and JapHer. 

4 ditto- *7 4 97 18 SaadO 

5. ditto .. 7 10 ...9690 ^and Pollax. 

Sams, - (difide by 5) 39 9 34 10 

Meane 6 11 94 ....... . 9 6 60 

Here the mean of the times at Greenwich is March 6| at llh. S4in. 
and the mean error, or that which answers to the mean Greenwich 
time, is Sh. 6m. 50s. ; and by again finding the error of the watch for 
some subsequent time, the rate may be deduced as before. 

The same degree of accuracy is not to be expected in this method 
of settling the rate of a time*keeper, as may he obtained by altitudes 
of the Sun or Stars taken on shore; it is, however, as has been before 
observed, the only method that can be employed at sea, and the Na- 
\]g^tor, who carefully practises it, will seldom find 5 miles of error in 
the J^ongitude, as given by a tolerablv good Chronometer, during 
a passage of any length, for in this case we do not depend upon the 
exact going of the Chronometer, for a long period^ but merely from one 
set of Xunat Observations to another. 

On the Management of Chronometers. 

Unlessu particular care be taken of Chronometers, it is not to be 
expected that such delicate pieces of mechanism can continue to go 
with regularity, it may therefore be of service to those who have not 
had much experience m the use of Time-keepers to attend to the fol- 
lowing Remarks : 

1. A Chronometer should be wound up at regular intervals, it be^ 
ing very improper to let one, that is generally wound up between 8 
and 9 o'clock m the morning, run till noon. Great care should be 
taken to avoid circular motion, therefore when winding up a Chro- 
nometer, it must be kept steady, and tlie key only turned. 

S. Chronometers should be placed so as to be as little exposed as 
possible to sudden shocks, from the sea striking the Ship, or from the 
shutting of doors, &c. : they ought not to be exposed to a current of 
air ; and nothing magnetic snould be allowed to remain near them. 

8. It is very improper to make a practice of taking a Chronometer 
on deck, when observing altitudes, merely to find the Xongitude ; for, 
))esides the risk of accidents, it is hardly possible to carry about a 
Chronometer without giving it too much circular motion. Any sud- 
den change of temperature ought also to be avoided : it is therefore 
proper to take the times of observing the altitudes by a common watch^ 
and find the difference between it and the Chronometer, immediately 
before or afler the observation : then this difference being applied to 
the mean of the times of observation by the watch, will show die time 
by the Chionometer answering to the mean altitude. 

4. If a Chronometer be allowed to run down, it will not commence 
going again, after being wound up, until it gets one or two pretty 
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quick quarter turns in a horizontal diroctiiHiy its face being irowaids. 
After being set going, a Chronometer will sometimes keep the same 
rate it had before it was let down ; this, however, is uncertain, and no 
dependance can be placed on it, until a fresh rate and ^rror be 
obtained. 

5. When a Chronometer is carried to or from the Ship, it should 
be fastened by means of the studs and screws, to prevent it from tra* 
verung on its gimblesu Great care should be taken by a person carry- 
ing a Chronometer, that it gets no sudden jerks, or quick circular 
motion. If the rate of a Chronometer can be properly ascertained, 
when it is on board, it ought not to be taken on shore for that purpose, 

Noie.^ln a paper by Mr. Fisher, pabliahed in the Philoaophical TranMctiaos lor 1890. 
nage 196, it ia stated that Chronometen generally so faster on board of a Ship than on shore. 
Mr. Fisher ascribes this to the nagnetic effect of the iron in the Ship on the Steel part of tha 
balance of a Chronometer. This is a solgect that desenres iaither attention from all intelUgenft 
narigalors. 



Table A contains the acceleration of the fixed Stars, in mean time 
from t day to 60. If the acceleration be wanted for any time exceed- , 
ing 60 days, it may be found by adding together the acceleraUons 
answering to the days in the Table that make up the given time. 

For example, let the acceleration for 1 12 days be required, here 
60 + 62=112. 

h. a. n 

Acceleration fbr 60 days 866 64 JK 

Acceleration for 69 days 3 34 97.3 

Acceleration for 113 days .730 31 7* 

This Table is given for the method of finding the Rate of a Chio* 
nometer, by equal altitudes of a fixed Star, observed on different 
days. It will also answer for the method by transits of the fixed Stars, 

TABLE A, Acceleration of the Fixed Stars, m Mean Time. 



Sidereal 




Sidereal 




Sidereal 




Sidereal 




Days. 


Acccleiation. 


Days. 




Days. 


Acceleration. 


Days. 


Acceleration 




h. m. s. 




h. m. s. 




h. m. s. 




h. nua. 


1 


3 56.9 


16 


1 3 64.6 


31 


3 163.1 


46 


8 61.8 


3 


7 61.8 


17 


1 6 60.4 


33 


3 6 49.1 


47 


S 4 47J 


S 


11 47.7 


18 


1 10 46.3 


33 


3 9 45.0 


48 


3 8 43j6 


4 


15 43.6 


19 


1 14 43.3 


34 


3 13 40.9 


49 


3 13 39.6 


6 


19 39.5 


30 


1 18 38.3 


36 


3 17 36.8 


50 


3 16 36.4 


6 


33 36.4 


31 


1 22 34.1 


35 


3 81 327 


61 


3 30 31.3 


7 


27 31.4 


23 


1 26 300 


37 


3 25 38.6 


63 


3 34 37.3 


8 


31 273 


33 


1 30 26.9 


38 


3 39 34.5 


58 


3 28 33.1 


9 


36 33.3 


34 


1 34 31.8 


39 


3 33 30.4 


64 


3 33 19.0 


10 


39 19.1 


36 


1 38 17.7 


40 


3 37 16.3 


65 


3 36 14.9 


11 


43 15.0 


36 


1 43 13.6 


41 


3 41 13.3 


66 


3 40 10.8 


13 


47 10 9 


27 


146 9.5 


43 


3 45 8.1 


67 


3 44 6.8 


13 


51 6.8 


38 


1 50 64 


43 


3 49 4.0 


68 


3 48 37 


14 


55 3.7 


39 


1 54 1.3 


44 


3 53 0.0 


69 


3 51 68.6 


J6 


•0 68 68<6 


30 


1 67 57.3 


45 


3 56 66.9 


60 


3 56 64.6 
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THE TABLES. 



TABLE I. 
7h lUAice L&ngUude inlo Timey or Time mio Longitude. 

The uie.of this Table will be easily understood by attending to the 
liiflowiBg Examples: 

L 

What Time ansven to Longitude ITiS^SV? 

h. m. a. 

770 (K 0» = 6 8 

40 S. 9 48 

30 == 9 



Tmtnqmd 5 10 60 

II- 

Required the Longitude answermg to 7b. SSm. SSa^ t 



km.!. 
7 SO 


n: 


noo 0* 


0- 


3 38 


rr 


6f 






LoBftiM»ieq«ie4 ... ^ • 110 60 



This Table bein^ chiefly intended to turn Longitude into time, an4 
the contrary, is on^ extended to 180°,- and to ISh. it is however easy 
to find the time answering to an arch ^eater than 180^ or the cone« 
spending arch for a given time exceedmg 18h. For Example, 
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Let it be required to torn the McM>ii*8 rightMocnMii 9SIBP%Y W 
into lime? 



Mbonrrigliti 
Sobtmct - 



180 


• 


19 
6 


m. •. 



89 %l 44aiid890 
44^. 


66 

1 34 

3 


B .••».. to 


17 


B7 V 



Moon's right asceniioii in time 

In a amilar manner may the arch be found, for any time* between 
12 and S4 hours. 

TABLE IL 
Dip of the Horiton. 

This Table contains the Dip, or Depression of the visible Horizon 
of the Sea, when the sight is unobstructed. The dip is always to be 
subtracted from altitudes observed by tlie fore observntion ; but if the 
bock observation be used, the dip must be added to the observed 
altitude 

TABLE IIL 
Dip of the Horizon^ ai different Distances^ from the Observer. 

If the Imaee of the Sun, or any other celestial object, be brought 
in contact wim the surface of the water, at any point nearer to the 
Observer than the most distant visible horizon, it is plun that the Dip 
will be greater than that given in Table II ; therefore in situations 
near the Land, when the Sun or other object is over it, the Dip is to 
be taken from this Table. Thus, if the height of the eye of an ob- 
server be 80 feet, and his distance from the Land 1 mile, the Dip is 
11 minutes. 

The distance from the Land can generally be estimated witli suffi- 
dent accuracy, particularly if the distance exceeds a mile, and the 
height of the eye not greater than 80 feet : If the hdght be more than 
90 feet, and distance less than a mile, it is necessary to be very exact 
in both the arguments 

TABLE IV. 
MomCt Augmentatton* 

The Moon's apparent semidiameter, as given in the Nautical Al- 
manac, is adapted to her distance from the centre of the Earth. But 
when the Moon is in the zenith of any place, she is nearer to an ob- 
server, in that place, than she is to the Earth's centre by about 4000 
English miles, (the diameter of the Earth being nearly 8000 miles,) 
now the Moon's mean distance from the Earth's centre being about 
240,000 miles, it is evident that the Moon's diameter will appear 
under an angle -g^th part greater to a person who is nearer to her by 
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4000 miles, for 240,000 ^ 4000 = 60 ; and as the Moon's teniicliame- 
ter, when at her mean distance from the Earth, is about 15' 42*, the 
greatest augmentation of the Moon's semidiameter will in this case be 
15' 42", that is, one 60th of 15' 42*. When the Moon is nearer to the 
Earth than her mean dbtance, the greatest augmentation of semi« 
diameter exceeds 15" 42", and the contrary is the case; when the Moon's 
distance is greater than her mean distance from the Earth. 

When the Moon is in the horizon of any place, her distance from 
that place is so nearly the same as the (distance from the Earth's 
centre, that the augmentation is insensible. Supposing the Moon's dis- 
tance from the earth to remain the same, as her altitude increases she 
approaches an observer, and therefore, at any altitude between 0^ and 
90^*, the augmentation will be between 0*, and the Moon's greatest 
augmentation of semidiameter. 

TABLE V. 

Contraction of Semidiameter of the Sun or Moon. 

As the effect of refraction is ^eater on the lower limb of the Sun, 
or Moon, than on the upper limb, the apparent vertical diameter is 
always less than the apparent horizontal diameter, in a quantity equal 
to the difference of the refractions on the upper and lower limbs. 
Thus, if the observed altitude of the Sun's lower limb be 3** 0', when 
«iis diameter, by the Nautical Almanac, is 82", the observed altitude 
of the upper limb will not be 3^ S^, but only Q"" 30' 30", because 
the refraction on an object, when it is apparently 3° above the horizon, 
is 14' 86'; but when the apparent altitude of an object is 3^ 80', the 
refraction is only IS' 6", in tnis case, therefore, the horizontal diame- 
ter of the Sun would be greater than the vertical diameter by V 30*, 
<Nr the contraction of the vertical semidiameter would be 45'. 

When the distance between the Sun and Moon is observed, if the 
altitude of either object be less than 12^, and the altitude of the other 
above 20**, the correction from this Table ought to be subtracted from 
the semidiameter of the lower object, before it is applied to the ob«« 
served distance. 

When the altitudes of the objects are nearly the same, when the 
distance is observed, no correction is necessary. When the objects 
are both in the same azimuth circle, or in opposite azimuth circles, 
a line from the centre of either object, to that part of the limb from 
which the distance is taken, will make an angle of 90^ with the hori- 
zon, therefore, the whole effect of the difference of refraction on the 
centre of the object, and the observed limb, must be applied to the 
semidiameter. When the objects are in anv other position, the angle 
with the horizon may be estimated with sufficient exactness, by taking 
notice of the inclination of the plane of the Sextant with the horizon, 
at the time the distance is observed. 

The inclination which a plane, passing through the two objects, has 
to the horizon, is found at the top; ana the apparent altitude, in the 
left hand ride column under the former, and opposite to the latter, is 
the contraction of semidiameter. 
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EXAMPLE. 



The Moon's iemidiaineter being* 19 4' by the Nautical Almanac, 
when her apparent altitude is 6^ 40', and the inclination to the horison 
of the plane passing through the Sun and Moon 78^ : required the 
■emidiameter to be applied to the observed distance ? 



llwMi't honaoiital lenidiAiiieter .... 
Bfooo't^mmenCBiioB of aemid. b;^ Table IV. 
CoaCnction of tbe Moon's aeiDidiuneter - 




flenUL to be applied to IbaobMmAdiilttioe - 10 M 

TABLE VL 
Correethtii ofihe Apparent AUUude$ of the Sun mid Stare. 

The Sun^s correctikm in this Table is the mean refraction in altitude, 
lessened by the eflect of the parallax of the Sun, on the same altitude. 
The Star's correction is the mean refraction in altitude. 

^ VHg^TVe oonectioD V tbe SoD'e eltiiode aboold be taken oet lor flie emmit altitode of 
obeerred fimb, and not for tbe apparent altitude of tbe San'i centre. By tbis meoiw tbe 
r m ehitBde, wnmng from tbe contraction of tbe Son's Tertieal •enidtameter, wiU be 

TABLE VII 

To Correct the Mean Refraction. 

The corrections in Table VI. are calculated for that state of the 
Atmosphere, in which the height of the Barometer is 29* 6 inches, 
and the height of Farenheit^s Thermometer 50° ; but a variation in 
either the weight or temperature of the Air, causes a difference in the 
quantity of the refraction, it is therefore necessary when the altitude 
of an object is low, and great accuracy required, to apply the cor* 
rections from this table, to the correction found in Table V I. for any 
Tariation, in the height of the Barometer, from S9* 6 inches^ and in 
the height of the Thermometer, from 50 degrees. 

EXAMPLE. 

The apparent altitude of the Sun being 6° when the Barometer 
stands at 29. 75 inches, and the Thermometer at 76° : required the 
proper correction of the Sun in altitude. 

Correction for Sim*a apparent altitode 6^ from Tkble VI. • 

^ Opponte app. alt 6^, end under beigbt of Tber. 76^, i» • 

Oppodtea|ip.alt 6^, and over beigbl of Bar. 39.75 is • - 

Gcnwtios feqaind>_ - 7 4/1 
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TABLE VIII. 

Correction of the Moorit SemiAameterj or Borizontal Parallax 
ibr any given time, between Noon and Midmght, or of the Suffs De* 
cUnation far a paen time^ from the preceding noon. 

This is a Table of proportiDiial Darts. The coirections to be ap- 
plied to the Moon's semidiameter ana horizontal parallax, as given in 
the Nautical Almanac at Noon or Midnight, so as to reduce them to 
any other Greenwich time, ma]^ be accurately found by this Table. 
If the Sun's Declination be required to the nearest second, the correc- 
tion may be found by Table X. 

TABLE IX. 

Jkiludee by whkh the Apparent Time may he f)uni with the greatai 

accuracy. 

When an object is observed in the prime vertical, the apparent time, 
deduced from its altitude, is likely to be more correct than when the 
object is in any other position, because, when a body bears due east 
or west, its change of altitude is Quickest, and any* probable error, 
either in the Latitude of the place ot observation or in the Declination 
of the observed object, will cause very little error in the time : and 
the best situation of an object that does not come to the prime vertical 
is when its motion coincides with an azimuth circle. This Tabb 
will shew the altitude of an object when in either of these positions. 

l^or example. The Latitude of place being SVSff N., and the 
DectinaUon of the Sun or a Star 2P N. ; the TOst time to observe the 
altitude, for ascertaining the apparent time, is when the altitude is 
about S7^ ; or if the Latitude of a place be 14^ S., and the Declina- 
tion of an object 84° S., the most favorable altitude for finding the 
time is 87*. 

This table is only useful when the Latitude of the place of obser- 
vation, and the Declinatiim of the object, are of the same name. 
When these are of different names, the best time to observe the alti* 
tude is when its height is from 5° to IS'', according to circumstances. 

TABLE X. 
Logarithms for finding the Correction of the. Suffs DedindUcm^ 

This table is chiefly intended to find the proportional partof the 
daily variation of the Sun^s Declination, or Bight Ascension, for any 
given time at Greenwich ; the numbers at the top or bottom of tM 
uble may be esteemed as Hours, Degrees^ or Minutes, and those in 
the side columns as Minutes or Seconds, aocoiding as the numbers at 
the top are estinuited. 
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PROBLEM h 

TofrtdOe Proportkmal Pari ofihe DaOy FariaUon of the Sm'f De^ 
cUnaikm or Right Jscauion^Jbr anjf given time ai Ureenimch. 

RULE, 

Add t(f;edier the Logarithms of the 'Greenwich Time, and the 
Daily Vanataon, the Sum will be the Logarithm of the Proporticmal 
Part required. 

EXAMPLE L 

Suppose the yariadon of the Sun's declination in SMk. is 19^ 87* : 
required Uic Proportional Part for 15h. 49m* f 

h. ■• 

Oreenwicb time 16 49 Log. 0.1811 

VuiitioiiinMliovfl IS' ST* Log. 0.0876 

FtofMrfioMlpuireqdred 19 56 hog. 09687 

EXAMPLE IL 

Let the chanse of the Bun^s right ascennon be Sm. 65s. in 84 
liours, what would be the propordonal part for llh. ISnu ? 

Tine at Oraenwich 11 18 0.0 Lof. 0.3903 

Varuiiioiiof 0'«R A.m94bo«i. 8 66.0 Loff. 0.7873 

IVoportioiial part nqoired • - • 1 49.8 IjQS« 1*1176 

This taUe will also be very useful in findbg the proportional part • sj^^^ 
of the variation of the* Moon's Declination or.Rignt Ascension^ in -^^*^^ 
18 hours*. 

PROBLEM IL 

Tofyid the proportional pari ofihe Moon^i variation in DecUnaiiony or 
Mghi Ascension^ during 18 noursyjbr anjf given time ai Greenwich^ 

RULE. 

To the Logarithm of twice the variation, in IS hours, add the ha* 
garitbm of the time at Greenwich, reckoned from the preceding noon, 
or midnight, the Sum will be the Logarithm of the proportional part 
required. 

EXAMPLE L 

Required the proportional part of the Ghanee in the Moon^s Decli- 
nation for 5h. SSm. when the variation in 12 hours is 8^ 87' ? 

Variatkttml2lumn90 37' X 2= . - - 60 14' Xxjg. 0.6rsi4* 

h. m. 
Tine pact noon, or Midoiglit . . • • 6 3S Log. 0.6369' 

Proportioaal fiart required 1^19^.6 1x^.1.2973 
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EXAMPLE II. 

When the variation of the Moon's right ascension, in. 13 hourii m 
6^ 2S' : required the proportional part for 7h. 48ni« 

h. Bk 

Time past Noon or Midniirlit - - 7 43 Log. 0.4928 ; 

Variation in IS boon 6^33' x 9 = IS^ 46^ Log. 0.3741 

ProportioDal part for 71i.43iB. . - 4 6JI Log. 0.7669 

As the motion of the Moon is seldom uniform during 12 hours, it 
is necessary^ when great accuracy is required, to apply the equation 
of second diiFerence to the declination, &c. as found by even propor- 
tion ; this is explained in the Nautical Almanac. However, for most 
nautical purposes, such as finding the Latitude of the Ship by the me- 
ridian altitude of the Moon, or the Moon's altitude by computation, 
it is generally sufficient to find the Moon^s declination, or right ascen-^ 
aion, by even proportion. 

TABLE XI 

, Logarithms of the Latitude and Polar Distance. 

This table contains the Logarithmic Secants of the Latitude, and 
the Co Secants of the Polar Distance, 10 being rejected from the in« 
dex. ' The degrees of Latitude are always found at the top, and the 
minutes in the left-hand column, and also those of the Polar Distance, 
when it exceeds 9(f. When the Polar Distance is less than 90o, the 
degrees are always found at the bottcmi, and the minutes in the right* 
hand column. 

No#««— In this, and in all the other Tables, where the quantities at the top and bottom an 
differenti the nambers for the minntes, &c. in the left-hand colomn belong to the qoantities at 
the top, and those in the right-hand colonin to the cTegrees, &c, at the bottom. 

TABLE XIL 
Logarithms of the Half Sum^ and Difference. 

This table contains the Lwarithmic Co-Sines of the Half Sums, 
and the Log. Sines of the DiflSrences, the index of each being dimi- 
nished by 5. The Degrees of the Half Sum are always foundat the 
top, and those of the JDifference at the bottom. 

TABLE XIIL 
Logariihms of the Apparent Jme or Horairtf Angle. 

The Logarithms in this table are twice the Logarithmic Sines of 
half their respective Horary Angles, less 10 in the index. When the 
time is inferred from the altitude of the Sun, the apparent astronomi- 
cal time is found in this Table, the hours at the top being used when 
the Sun is observed voesi of the Meridian, and tnose at the bottom 
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wfien the observation has been made easi of the Meridian* The Lo» 
ffarithms are ^ven for every tenth second of time, as far as 9 hours 
trom the Meridian, and by the proportional parts in each page the odd 
seconds may be very readdly found by inspection. 



EXAMPLES. 

I. What is the apparent time answering to the Logarithm 9«46881» 
the Sun having been observed west of the Meridian. 

Given Loffiiritluii 9.40381 

Logarithm of ^ . . 41l21iil Os. == 9.46340 

This diSereoce giret nearest •-• 8----41 XXS, 

Apparent time required •••**4 31 8 

II. The Sun having been observed east of the Meridian, required the 
apparent time when the Logarithm is U«3S2i6 ? 

Oiren Logarithm • aSS948 

Jjogarithmof * SOfa. Slow 40i. == 9.32379 

This difference give* Bearesl ••• 4«>*-96 JHSt, 

Apparent time required ••^-•90 91 44 

When the Sun is observed west of the meridian, the given Loga- 
rithm will he greater than the Logarithm in the table, answering to 
the next less tenth second of time ; but when the observation is made 
east of the meridian, the contrary is the case. 

The Horary Jngk of a Star is to be taken out in the same manner, 
in every respect, as the apparent time when the Sun is observed, that 
is, the horary distance of the Star, west of the meridian, is to be under- 
stood as the Horary An^le of the Star, therefore when a Star is ob- 
served voest of the meridian, its meridian distance will be less than 18 
hours ; but if the observation is made when the Star is east of the me- 
ridian, the horary angle, or distance of the Star reckoned westward 
from the meridian, is greater than 12 hours, for it b the complement to 
%i hours of the Starts horary distance east of the meridian. 

If very great accuracy be reauired in the apparent time, the pro- 
portional parts will show the tenths of a second m the apparent time. 
Thus, in the first Example, the difference between the given Loga- 
rithm, and the one in the table for the next less tenth second, is 41^ 
but the parts for 8* are only SO* therefore there is 2 of a remainder ; 
place a cypher to the right of this remainder, which will make it ISO; 
then above this will be found 4«, which are to be esteemed 4 tenths of 
A second : hence the apparent time answering to the Logarithm 9«46S81 
is lb. Sim. 8* .4. 

NoTB.— In Tabic XIII. when the Index chanp^en in any part of a Hnet the Index 
Piffiires are placed opposite to the line like a Tulj^ar fraction : ror example, at pa«:e 28, 
opposite to 27m will be found two Index Fi)i:areM, placed thasf, the 8 being the Index 
as far as2h. 27m. 20fl. the 9 commences at 2h. 27m. 80s. tlie logarithm of the first of 
these timea being 8,99017, and that of the second 9,00012. 
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TABLE XIV, 
Logarithms of the Moon^s Horizontal Parallax, 

TABLE XV 
Logarithms of the Apparent Altitudes. 

These tables require no explanation with respect to the manner of 
using them ; but it may be observed, that the Logarithms in Table 
XI V. are the Proportional Logarithms of the Mooirs Horizontal Pa- 
rallax, each being lessened by 4600. and a Logarithm of any Appa- 
rent Altitude is the Liog. Co-Secant of that arch, lessened by 9,5400. 
This was done witli the view of having the Logarithms of the Moon^s 
horizontal parallax at each opening of the book^ in Table XV., but 
it was found inconvenient in printing, 

TABLE XVI. 
Logarithms of the Apparent Distance. 

The Logarithms in this table are titled Log. S. and Log. T., the 
first being the Ic^, sine and the other the log. tangent of any pven 
Apparent Distance, 9 being rejected from the index. When the Ap- 
]Mirent Distance is less than 90^, the degrees of distance will be found 
at the top ; when the distance exceeds §ff\ the degrees of distance are 
found at the bottom. In this Table, as far. as 53^ of distance, the 
minutes in both the marginal columns are the same, and therefore 
either may be used; above 53^ the minutes in the lefl-hand column 
belong to the degrees at the top, and those in the right-hand cohimn 
to the bottom degrees. For example, when the apparent distance is 
35*26', the Lc^. S. is 07635!, and the Log. T. 0.85^2; or for ap- 
parent distance 112^18'; the Log. 8 is 0.9662/ and the Log. T. 
J.387L 

TABLE XVII. 

Logarithms of the First and Second Corrections. 

The degrees and minutes of the first correction are always to be 
taken from the top, and the seconds from the left-hand column ; also 
when the apparent distance exceeds 90^, the tecond correction is to be 
taken out in the same manner ; but when the distance is less than 90°^ 
the degrees and minutes of the second correction must be taken from 
the bottom, and the seconds from the right-hand marginal column. 

EXAMPLES. 

I. The first correction answering to the Logarithms 1.6765 is 
4^12'16'. 

IL When the Logarithm of the first correction is L8162, the first 
correction will be 3^" S8' 23'. 
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III. When the apparent distance exceeds 90^, the second eorree* 
tbo, answering to the Logarithm 2.1031, is 4fi 45' 48\ 

IV. The apparent distance being less than 90°, and Logarithm of 
the second correction 1.7520, the second oorrectimi will be 6^ SS' SS** 

Both the first and second corrections are always to be added to the 
apoarent distance. 

TABLE XVIII. 
ThM Corrceiion. 

This correction (like the first and second) is always to be added to 
the apparent distance ; the distance nearest to the gtyen apparent dis« 
tance b to be found in the Table ; then look for the altitude at the top 
or bottom, which is nearest the given apparent altitude of the Sun or 
Star, and in a side column for the 'altitude, which is nearest to the 
given apparent altitude of the Moon ; under the former, and opposite 
to the latter, will be found the third correction. Thus, when the ap- 
parent distance is 5$^, the Star's apparent altitude 38°, and that of 
the Moon S0°, the third correction is TSS"; or when the apparent 
distance is 79'' 9& W, the apparent altitude of the Star 25° SO', and 
that of the Moon 41° IS*, the third correction is T 48*. 

When the ^ven distance and altitudes differ connderably from those 
in the Table, it will be proper to make a corresponding allowance oa 
the third correction. 

For example. Let the ^ven apparent distance be 6l° 24', the Star's 
altitude 36"", and the Moon's 22"" ; at apparent distance 60"", under 
36^, and (^pposice 2S^ is 1 29*, but at apparent distance 64P, the given 
altitudes give rS3% therefore the third correction, for the given appa* 
rent distance and altitudes, will be 1' 30^. The differences in the cor- 
rections given in the Table, being in general very small, the third 
correction may be almost always found at sight for any given distances 
and altitudes. 

The small Tables, which are titled Table P. contain the effect of 
the Sun*s pamllax for the respective distances under which they are 
placed, when the distance between the Sun and Moon is observed ; the 
effect of the Sun's parallax is to be taken from this table, and applied 
to the third correction before it be added to the apparent Distance. 

The seconds found above the line, in the columns are to be added 
to the third correction, and those found below that mark are to be 
subtracted from the third correction. For example, at Apparent Dis* 
tance 52°, when the Sun's altitude is 50^ and the Moon's 10°, the 
effect of the Sunn's [mrallax on the distance is 3', and this being found 
above the line— it is to be added to the thin! correction, found in 
Table XVIll.; hence the third correction will be 4' 7' for the dis- 
tance between the Sun and Moon, or 3" greater than it would be if 
the distance were between the Moon and a fixed Star. Again, at the 
same distance, if the Sun's altitude be lO"" and that of the Moon 50% 
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the effect of Sun!a parallax on the distaqce is 8^ to be subtracted from 
the third correction, because it is found below the line, thereforo 
the third corrtetion would be 3' 8V^ or 8' less than if the distance 
were between the Moon and a Star. 

The eff^t of the Sun's parallax on the distance can never exceed 9*. 
When the distance is less than 84^, the effect of the Sun's parallax, 
may be either additive or subtractive : but when the distance is greater 
than 84^, the effect of the Sun's parallax is always subtractive from 
the apparent distance, or what is the same thing ; the third correction 
is always to be diminished, bv the effect of the Sun's parallax, before 
that correction be added to the apparent distance. 

TABLE XIX. 

Proportional Logariihms. 

The prindpal use of this Tabic is to find the apparent time at 
Greenwich, corresponding to a given true distance between the Moon 
and the Sun, or a Star; this is exemplified in Problem iV. page 8» 
The mode of taking out the Proportional Logarithm for anjr given 
arch or time, or of finding the time, &c. for any given Logarithm is 
obvious. Thus the Lc^arithm for l"" Iff 88% or for lb. 16m. S8s. 
is the same, vis* 0.3709, and the time answering to the Logarithm 
1.8416 is Oh. 8m. ISs. ; or the arch in degrees, &e. is O*" 8' W. 

The index of a Proportional Logarithm^ above (Mu 18iii» or 0"^ 18; 
is always 0. 

TABLE XX. 

Correction tftite Apparent AUiiude of (he Sun or a Fixed Star. 

This Table is the same as Table VL 

TABLE XXL 

Correction qfihe Moon*i Apparent AUitudei 

This Table contains the Correction of the Moon's Apparent Alti* 
tude for every tenth minute of Altitude, and for each minute of the 
Moon's Horizontal Parallax. Thus, the Correction of the Moon's 
Apparent Altitude 14^ 2ff when the Moon's hor. par. is 56', b fiO' 35'. 
Tlie proportional parts for the seconds of Moon s hor. par. and for 
the minutes of the Altitude 0', lO', SO', &c. are found on the right of 
the page. These proportional parts are always additive* 

It must be observed, that when the Moon's app. alt. is greater 
than 17®, the parts in the right hand opposite to 0* of ahitude are to 
be applied, these are always 10*. Thus, the Correction for Moon's 
Apparent Altitude 28*^ 40* and hor. par. 60', is bff 45' in the Table, 
ihis is to be called 50^ 55', (A^d so on. 
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EXAMPLES. 

When the Moon's Apparent Altitude is S5^ US and hor. par. 68' 
97'. Required the correction in Altitude. 

Opposite S50 40' and under 58' hor.paf. is 46 S8 

Opposite SO* and under 7' of hor. par. Is -1-23 

C^^ositee'ofaltitndeis 4-7 

Coireetion for Moon's Altitade SfiO 46', and hor. par. Stf 17'' - 46 7 

Sometimes the Moon's hor. par. is a few seconds less than 54', in 
that case the correction may be found as follows : 

Find the correction for the ^ven Altitude and 54' of hor. par., and 
then from this correction subtract the parts for the number or Seconds 
which the given hor. par. wants of 54 , the remainder will be the cor- 
rection required. 

The Moon's Apparent Altitude being 48^ 941 and hor. par. 53^55% 
required the correction in altitude 

Opposite to 48^20' and ander 64' of hor. par. is S4 6S 

Opposite to 4' of altitade is 7 

Correetion for tke given Altitude and 64' lior. par. • • . . S6 
•res' is 6« less than 64 and 6' gives — S 

ConreetioD required S4 67 

TABLE XXII. 

Logariihms of the Moon's Appareni AUUude. 

The Loj^arithm of the Moon*s Apparent Altitude is found in the 
page opposite to Moon's Correction in Altitude, and is to be taken 
out in tne same manner, observing to add tlie parts for the apparent 
altitude of the Sun or Star given at the bottom of each page. 

EXAMPLES. 

L What is the Logarithm for the Moon's Apparent Altitude 
10° S4', when the horizontal parallax is 55° 38' ana the Sun's app. 
alt.S6? 

Opposite to IS^SO' and under 66' of hor. par. is .... 4.296818 

- - - to 86* and under 8^ of hor. par. is + 22 

• - - to 4' of Moon's app. alt. is + 12 

... to mark Q and under 86^ is -f 10 

Logarithm required .... 4.298871 

11. Suppose the Moon^s Apparent Altitude is 52° SO' and hor. par 
58^ 0*, and the altitude of a Star from which the Moon^s distance is 
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observed 38^ SO'. Required the Lpgarithm of the Moon's Apparent 
Altitude. 

Opposite to ftS<> SO' and under 58' of hor. par. if .... 4.S9S197 

... to (^ and nnder 0* of hor. par. ii -^' ISS 

. . . to (H of Moon's Altitude w -f tS 

... to the mark • and under SS^ li -f SO 

Logarithm icqolred . . • • 4.S0SS0r 

If the Moon's hor. par be less than 54', take out the Logarithm for 
5¥ and the number of Seconds in the given hor* p«r.» and then add 
the difference between the Logarithms of the given alt. under 54' and 
56' of hor. par«, the sum will be the Logarithm required. 

Thus, suppose the Moon^s Apparent Altitude was 34^ 26' and hor. 
par. 6S' 63% and the Sun's altitude 48"^ SO', the Logarithm will be 
found as follows : 

Opposite to S4<^ 20' and under 64' of hor. par. is 4.a0717a 

• - - to SO' and under S' of hor. par. is -|- 85 

... to 6' ofMoon's Altitude is -|* 10 

• . - tothemark O andnndArSOC^is - . * -f 16 

The difference of U&e Logs, opposite to S40 SO' and nsder 04' aadSS' is 4* U 

Logaritiim required 4.S07S57 

TABLE XXIIL 

Logarithms ofAe Sum and JHffkrehee. 

The Sum means the sum of the apparent distance and the differ- 
ence of the apparent altitudes of the objects, and the Diference is what 
remains of the apparent distance when the difference of the apparent 
altitudes is subtracted therefrom. The degrees of the Sum or Dif- 
ference are found at the top, and the minutes in a side column, under 
the former and opposite to the latter is the Lo^ithm. Thus, if the 
Difference be 48'' M' and the Sum iff" SS', the Logarithm of the Dif- 
ference will be 0.619708> and that of the Sum 0.836343. 

TABLE XXIV. 

LogariihimM cfNuvfiben. 

Thb is a Table of Common Logarithms. In correcting a Luur 
Distance, by the method for which this Table is introduced, it is only 
required to find a natural number corresponding to a given Loga- 
rithm, which may be done as follows. 

When the Index of the given Logarithm does not exceed 9, the 
required natural number is found at once, the number of integer 
figures being always one more than the Index 6[ the Log. Thus, Uie 
number for the Jjogarithm S. 439333 is 275, or the number for the 
Logarithm 3.755036 is 5689. 

When the Index exceeds 3» find the Logarithm in the Table which 
is next less to the given one, this will be the Logarithm of the first 
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feur figures of the required number. Find the diflFerence betweei 
this next less Logarithm and the given Logarithm, caU this the se* 
cood difiefcnce, place as many cyphers to the right of the Second 
Difference as the Index of the given Logarithm exceeds 89 and then 
divide this by the first difference taken from the right band column, 
the quotient being placed to the right of the first four figures will 

S've the required number. For example, suppose the number for 
e Logarithm 5.758865 is wanted. 

The given IjO(i(arithiii is 5.758S65 

Th9 next iess i« the Lofajrithn of S7S9 • . 7MSIIt 




k difference, 



76)6909(77.6 
59% 

sn 

460 

Bene the quotient is to be called 78, which bong placed to the right 
of 5732 makes the number required = 579878. 

The above is the usual method of finding the figures exceeding 4 
in a natural number from a given Lo^ithm, but the proportional 
parts at the bottom of each pa^ will mve them more readily, by at- 
tending to the following directions. Find the first four figures with 
the first and second differences as before, then look for the first dif- 
ference in either of the side columns ai the isottom, and if the seeond 
difference is fouod at the top of the proportional parts, the nquired 
figures will be found under it in a line with the fint diffeveiioe; hut 
ifthe second difference b not exactly found at the top, take out the 
figures which stand opposite to the first (fifference, and under the 
parts that make up the seoood diflereoce at twice or tbrioe, if neces- 
sary, these fijB^res bdng added H^eCher, witi give the figures required 
in the natural number. The foteffnnff example wouM aland as 
follows: 

OpiNwiteto76ana«ttderS0ie - • «6 
. . . tofSaadvniOT 9is - - Ul 

S Right liand figares as before - = 78 

The proportional parts at the bottom o£ the first 2 pages of the 
table, are intended to give the natural number to 7 places of figures, 
and the others to 6 plMes, this being all that is necessary in t& me- 
thod of correcting the Lunar Distances for which this table is intended. 
If the Index of die given Logarithm is only 4, then but 5 places of 
Int^;ers are required in the natural number. Therefore, what re- 
mains to the ri^ht of 5 figures will be a decimal part^ (the propor- 
tional parts being taken out as before.) For example, let the given 
Logarithm be 4.698338, to find the corresponding natural number* 
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The next less Log. is 698375, wliich is the Loff. of 4992, (the first 
four fibres)) the first difference in the right hand column is 87, and 
the differences between the 2 Logs, is 63, which is the second dif- 
ference. Now, 

Opposite to 87 and under 60 is - • 60 
- - • to 87 and under S is . • OS 

79 

Hence, the natural number required will be 49987. 9. 

Suppose the Logarithm 6.109432 is given to find the natural 
number. The next less Log. is J 09241, which gives the first four 
figures 1S86, the first difference SS8, and the second difference 191. 
Wow, 

Opposite to SS8 and under 100 is - . . aOO 
... to SS8 and under 90 is - - - 266 
- - - to S38 and under 1 is - • • OOS 

Which gives the S right hand fignres • - 665 
Therefore the natural number will be 188666i 

If the given Log. be found exactly in the Table, the right hand 
figures of the natural number will be cyphers. Thus, the natural 
number for the Log. 6 .949732 is 890700. 

TABLE XXV. 

Natural Versed Sines* 

By this Table the Natural Versed Sine of an arch, consisting of de- 
grees, minutes, and seconds, or, the degrees, minutes, and seconds 
answering to a given Natural Versed Sine will be found. 

I. To find the Natural Versed Sine for an arch, consisting of de- 
grees, minutes, and seconds, find the degrees at the top, and the mi- 
nutes in a side column, under the former, and opposite Uie latter, will 
be found the N. V. S. for the degrees and minutes, find the seconds 
in a side column, then opposite to them in the column of parts,- to the 
right of the given d^;rees, are the parts for seconds, which being added 
to the N. V. S. for degrees and minutes, will give the N. V. S. 
required. 

EXAMPLE. 

What is the N. V. S. for the arch 38^ 53' 17'. 

Under ZS° and opposite 5S' is - - • - 221574 
Opposite 17' is found in colnmn of parts - SI 

N.V.S.ofSS^^SS'r" - 221625 
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II. To find the arch oonasting of degrees, minutet, and seconds, 
answering to a given Natural Versed Sine. Find the N. V. S. which 
is next less to the ^ven one, above this will be found the demes and 
opposite to it the minutes of the required arch; take the difference 
between the given N. ¥• S. and the next less one, look for this differ- 
ence in the column of parts, to the right of the column where the 
N. V. S. of the d^rees and minutes was found, opposite to these 
parts will be found seconds in the required arch. 

EXAMPLE. 

What is the ardi in degrees, minutes, and seconds for the N. V« S. 
74S86S. 

negiT«nN.v.8.ia • - rassi 

The nest leas U the N.V. 8. of - . VfiO gr «• • - • 74Sni 

And ISO in the celann of parU givee -|- SI .— . 

ParU 161 

Aich required TS^ e' SS* 

It is seldom necessary to place more than two or three of the right 
hand figures of the next less N. V. S. under the corresponding figures 
of the given N. V. S. for the purpose of finding the difference^ and the 
degrees &c may be set down opposite to the given N. V* S. Thus, 
having the N. V. 8. 1304462 to nnd the corresponding arch. 

Arch raqni/ed 1070 4S' SS^, GivenN.V.S. - • lS0i469 
S right hand igures of next leMN*V.& • . • . SIO 

Partf 16S=U' 

We shall now proceed to show the application of Tables XX, XXI, 
XXII, XXIII, XXIV and XXV, to the clearing of Apparent 
Lunar distances from the effects of Parallax and Refraction. This 
operation cannot be performed by these Tables in quite so short a 
time as it may be by Tables XI V, XV, XVI, XVII, and XVIII ; but 
it is perhaps the sliortest and easiest method that has yet been pro« 
pwed, on the same principle. It is also strictly correct, and applica- 
ble to all caser* 

RULE. 

I. Find the difference of the apparent altitudes of the objects, and 
the corrections of their altitudes. 

IL To the correction of the Apparent Altitude of the Sun or Star, 
add the correction of the Moon's Apparent Altitude, the sum being 
added to the difference of the Apparent Altitudes when the Moon has 
the higher altitude, or subtracted from the differeme of the Apparent 
Altittides when the Sun or Star has the higher altitude, will give the 
difference of the true altitudes. 
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III. Find the d^ence between the Apmmttt Dktanee and the 
difference of the Apparent Altitude*, and also the mm of the Appa*- 
rent distance and toe difference of the Apparent Altitudes; omitting 
the seconds In the Apparent Distanec. 

IV. To the Logarithm of the Moon*s Apparent Altitude add the 
Logarithms of the difference and eum^ the sum of these three loga* 
rithms will be the log. of a natural numberi to this number add the 
N. V. S. of the difference of the true altitudes ; this will give the N. V-S. 
of an arch, to which add the seconds omitted in the Apparent Dis- 
tanoCj the sum will be the true distance. 



EXAMPLES. 

1. Let the Apparent Distance between the Moon and a Star be 
60^ (for, the Star's Apparent Altitude $4^<r, and that of the Moon 
16^ (y when the Moon^s hor. par, is 58' (r« Required the true 
distance, 

star's Ai>p. AH. • - . 14 A^p. Di^ M 6 C 

Moon's App. Att. • • IS DtaiAppeAlts-S S IiBa.ysApp.Alt 4.a0O19S 



Bifferenceof App. Alts. 8 Biilbrenee S2 Log. 

Corr. «*8 Alt. 181 ^. ^ Sum - - 68 e 4iOK. 
Corr. >'sAIt. 62 28)-"*® 

N.Nin. - 48SI0a Log. 

DiffereDce ofTrae Alto. 7 S 14 N.V.S. - 007647 



. 641841 
- 0.747561 



S.6S8507 



Arch SO 4S 10 N. V. 8. - 405846 

Seconds Omitted - - + 



Troe distance - 



SO 48 29 



II. Suppose tlie Apparent Distance between the Sun and Moon is 
lO^'b' 5r, the Apparent Altitude of the Sun hSf Z\ the Moon's Ap- 
parent Altitude 30^40' and hor. par. M' 50\ Required tt«e true 



distance. 

Son's App. Alt. . . - 68 1 'o 
Moon's App. Alt - - 36 40 ' 


App. Dist. - 70 5 51 

Diff. App. Dist 11 H Log.) 's App. Alt. 4.107065 


Diff.of App. Alt. . . 11 H 
Corr. O's Alt. SI ) » .^ 
Corr. D'sAlU 41 41 J~" " 

Diff. of Tnie Alto. - • 10 S8 47 


Differeneo - 48 4S Log. .... 0.615S6S 
Sun. . • 01 17 Log. .... 0.854011 


N. Nnm. . 685148 Log. .... 5.767S30 
N.V.S. . 064114 


ArcH 60 18 40 

Seconds omitted . .. . ^ 61 

Tme distance • - - 60 10 41 


N.V.S. - 640471 



If the Moon lias the higher altitude, the corrections of the Appa- 
rent Altitudes may be added to the differences of the Apparent Alii- 
tuiies for the purpose of finding the difference of the true Altitudes, 
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without first adding the corroctions together as is mentioned in Pre 
cept I. of the Rule. Thus, ia the next example. 

III. Let the Apparent Distance between the Sun and Moon !)• 
81° gy 38% the Sun'a Apprent Alutude 87° 43*. and that of tbt 
Moon 48^ 23' when the Moon*s hor. par. b 58' i5\ 'Required the 
true distance. 



San'a App. Alt. - • - S7 43 

Moon's App. Alt • - 48 22 



App. Diflt - st 2il 88 

Diff.ofApp.AlU. 20 S9 Log.])'0App.AlU.2OSe5S 



Diff.ofApp. Alt- • 20 S9 
Correction of Son's A1 1 -f 141 
Corractionof Moon's Alt.+ 38 12 

difference of tme Alts. 21 18 6S 


Difference 
Sum - - 

N. Num. . 

N.V.S. . 


. 00 44 

. 102 2 

- 776268 
. 068402 


Lor. . 
Log. . 


. - 0.703740 
. . 0.890606 


- . 6.890000 


Aich -•.... 81 S 48 

Seconds omitted- - • 4- S8 


N.V.S. . 


.844661 






True distance ... 81 4 20 











It has not been thought necessary to give examples of deducing the 
Longitude from the True Distance, as found by this method, the 
operation being exactly the same as in the examples given to illustrate 
the Rule under Problem V, Page I i, with the exception of the differ- 
ence in the mode of clearing the distance Crom the effects of parallax 
and refraction. 
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TABLE I. 








1 




To turn Degrees 


into Time, or. Time into Degrees. 




0^gf^f>% 


Time. 


Deffreca 


Time. 


Desrees 


Time. 


Minutes 
of 


Time. 


Seconds 
of 


Time. 




H. U. 


B. M. 




H. M. 


Deirree* 


M. s. 




S, T. 


I 


0. 4 


61 


4. 4 


121 


8. 4 


1 


0. 4 


1 


0. 4 


9 


0. 8 


62 


4. 8 


122 


8. 8 


2 


0. 8 


2 


0. 8 


% 


0.12 


63 


4.12 


123 


8.12 


3 


0.12 


3 


0.12 


4 


0.16 


64 


4.16 


124 


8.16 


4 


0.16 


4 


0.16 


5 


0.20 


65 


4.20 


125 


8.20 


5 


0.20 


5 


020 


G 


0.24 


66 


4.24 


126 


8.24 


6 


0.24 


6 


0.24 


7 


0.28 


67 


4.28 


127 


8.28 


7 


0.28 


7 


0.28 


8 


0.32 


68 


4.82 


128 


8.32 


8 


0.32 


8 


0.32 





0.86 


69 


4.30 


129 


8.36 


9 


0.36 


9 


0.80 


10 


0.40 


70 


4.40 


130 


8. 40 


10 


0.40 


10 


0.40 


11 


0.44 


71 


4.44 


131 


8.44 


11 


0.44 


11 


0.44 


12 


0.48 


72 


4.48 


132 


8.48 


12 


0.48 


12 


0.48 


IS 


0.52 


78 


4.52 


183 


8.52 


18 


0.52 


13 


0.52 


14 


0.56 


74 


4.56 


184 


8.56 


14 


0.56 


14 


0.56 


15 


1. 


75 


5. 


135 


9. 


15 


1. 


15 


1. 


16 


1. 4 


76 


5. 4 


136 


9. 4 


16 


1. 4 


16 


1. 4 


17 


1. 8 


77 


5. 8 


137 


9. 8 


17 


1. 8 


17 


1. 8 


18 


1.12 


78 


5.12 


138 


9.12 


18 


1.12 


18 


1.12 


19 


1.16 


79 


5.16 


139 


0.16 


19 


1.16 


19 


1.16 


20 


1.20 


80 


5.20 


140 


9.20 


20 


1.20 


20 


1.20 


21 


1.24 


81 


5.24 


141 


9.24 


21 


1.24 


21 


1.24 


22 


1.28 


82 


5.28 


112 


9.28 


22 


1.28 


22 


1.28 


2S 


1.32 


83 


6.32 


143 


9.32 


23 


1.32 


28 


1.32 


%i 


1.86 


84 


5.30 


144 


0.36 


24 


1.86 


24 


1.36 


25 


1.40 


85 


5.40 


U& 


0.40 


25 


1.40 


25 


1.40 


26 


1.44 


86 


6.44 


146 


0.44 


26 


1.44 


20 


1.44 


27 


1.48 


87 


5.48 


147 


9.48 


27 


1.48 


27 


1.48 


28 


1.52 


88 


5.52 


148 


'9.52 


28 


•1.52 


28 


1.52 


29 


1.56 


89 


6.50 


149 


9.50 


29 


1.56 


29 


1.66 


30 


2. 


90 


6. 


150 


10. 


80 
31 


2. 


30 


2. 


81 


2. 4 


91 


6. 4 


131 


10. 4 


2. 4 


81 


2. 4 


' 32 


2. 8 


92 


6. 8 


152 


10. 8 


82 


2. 8 


32 


2. 8 


33 


2.12 


93 


6.12 


153 


10.12 


83 


2.12 


38 


2.12 


34 


2.10 


94 


6.16 


154 


10,16 


34 


2.16 


34 


2.16 


35 


2.20 


95 


6.20 


155 


10.20 


85 


2.20 


35 


2.20 


86 


2.24 


96 


6.21 


156 


10.24 


86 


2.24 


36 


2.24 


37 


2.28 


97 


6.28 


157 


10.28 


37 


2.28 


37 


2.28 


38 


2.32 


98 


6.82 


158 


10.32 


88 


2.32 


38 


2.32 


39 


2.86 


99 


6.36 


159 


10.86 


30 


2.86 


39 


2.86 


40 


2.40 


100 


6.40 


160 


10.40 


40 


2.40 
2.44 


40 


2.40 


41 


2.44 


101 


6.44 


161 


10.44 


41 


41 


2.44 


42 


2 48 


102 


6.48 


162 


10.48 


42 


2.48 


42 


2.48 


48 


2 52 


108 


6.52 


163 


10.52 


43 


2.52 


48 


2.52 


44 


2 56 


104 


6.56 


161 


10.50 


44 


2.56 


44 


2.56 


45 


8. 


105 


7. 


165 


11. 


45 


3. 


45 


3. 


46 


8. 4 


106 


7. 4 


166 


11. 4 


46 


3. 4 


46 


3. 4 


47 


8. 8 


107 


7. 8 


1C7 


11. 8 


47 


8. 8 


47 


3. 8 


48 


3.12 


108 


7.12 


168 


11.12 


48 


3.12 


48 


3. 12 


49 


8.16 


109 


7.16 


169 


11.16 


49 


3.16 


49 


3.16 


50 


8.20 


110 


7.20 


170 


11.20 


50 


3.20 


50 


3.20 


51 


8.24 


111 


7.24 


171 


11.21 


51 


3.24 


51 


3.24 


52 


3.28 


112 


7.28 


172 


11.28 


52 


3.28 


52 


3.28 


53 


8.32 


113 


7.82 


173 


11.82 


53 


3.32 


53 


3.32 


54 


3.86 


114 


7.86 


174 


11.86 


54 


3.36 


54 


8.36 


55 


3.40 


115 


7.40 


175 


11.40 


55 


3.40 


55 


3.40 


56 


8.44 


116 


7.44 


176 


11.44 


56 


3.44 


56 


3.44 


57 


3.48 


117 


7.48 


177 


11.48 


57 


8.48 


57 


3.48 


58 


3.52 


118 


7.52 


178 


11.52 


58 


3.52 


58 


3.52 


59 


3.56 


119 


7.56 


179 


11.56 


50 


3.56 


59 


3.56 


1 60 


4. 


120 


8. 


180 


12. 


60 


4. 


60 


4. 




1 










H 
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TABLES II. IIL IV. V. 







TABLE 11. 




Dip 


of the Horizon. 


H 


Dip. 


pi 


Dip. 


H 


Dip. 




/ # 




/ 




/ 


1 


0.5)» 


28 


5.10 


125 


10.5ti 


2 


1,22 


30 


5.21 


130 


11. M 


8 


1.40 


32 


5.31 


135 


11.22 


4 


1.55 


34 


5.4- 


140 


11.35 


5 


2. 9 


30 


5 60 


145 


11 47 


6 


2.22 


38 


0. 


160 


11.50 


7 


2.33 


40 


6.10 


165 


12 11 


8 


2.44 


42 


6.1b 


160 


12.23 





2.54 


44 


6.28 


165 


12.34 


10 


3. 3 


46 


6.37 


170 


12.45 


11 


3.12 


48 


0.45 


175 


12.51] 


12 


3.21 


50 


6.53 


180 


13. 7 


13 


3.20 


55 


7.11 


185 


13.16 


14 


8.37 


60 


7.21i 


100 


13.29 


15 


8.43 


66 


7.47 


105 


13.40 


16 


3.53 


70 


8. 5 


200 


13.50 


17 


4. 1 


75 


8.23 


210 


14 10 


18 


4,.« 


80 


8.40 


220 


14.30 


10 


4.15 


8;* 


8.57 


280 


14.60 


20 


4.22 


00 


0.14 


240 


15. 


21 


4 2b 


05 


0.30 


260 


15.27 


22 


4.34 


100 


0.46 


260 


15.44 


23 


4.40 


105 


10. 1 


270 


16. C 


24 


4.46 


110 


10.16 


280 


16.16 


25 


4.52 


115 


10.80 


200 


16.31 


90 


4.58 


120 


10.43 


300 


16.40 







TABLE in. 




Dip of the Horizon— at different distances | 




from the Obnerrer. 




Diata«ee 

of Land 


vnoirr o» ths byi im fkbt. | 


1a Miles. 


5 


10 


15 


20 


25 


30 


35 


40 


45 


60 




/ 


/ 


' 


/ 


/ 


/ 


* 


t 


/ 


/ 


O.l 


28 


66 


84 


112 


140 


160 


107 


225 


252 


280 


0.2 


14 


88 


42 


56 


70 


85 


00 


113 


126 


140 


0.8 




10 


28 


87 


47 


56 


65 


75 


84 


03 


0.4 




14 


21 


28 


35 


42 


40 56 


68 


70 


0.5 




11 


17 


22 


28 


84 


30 


45 


60 


56 


6 







14 


10 


23 


28 


33 


37 


42 


4T 


0.7 




8 


12 




20 


24 


28 


82 


16 


40 


0.8 




7 


10 




17 


21 


25 


28 


31 


85 


0.0 




6 







16 


10 


22 25 


28 


31 


1.0 




e\ 


8 




14 


17 


20 


23 


25 


27 


1.2 




' 5 


7 




12 


14 


16 


10 


21 


23 


1.4 




4 


6 




10 


12 


14 


16 


18 


20 


1.6 




4 


6 







11 


18 


14 


16 


18 


1.8 


2 


8 


6 




8 


10 


12 


13 


U 


16 


2.0 


2 


8 


6 




7 





11 


12 


13 


l^ 


2.2 


2 


3 


6 




7 


8 


10 


11 


12 


14 


2.4 


2 


3 


6 




7 


8 





11 


12 


13 


2.6 


2 


9l 


4 




6 


8 





10 


11 


12 


2.8 


2 


8 


4 




6 


7 


8 





10 


11 


8.0 




8 
" 3 


4 




« 


7 


8 


8 
8 






10 



8.5 




4 




6 


6 


7 


4.9 




8 


4 




6 


6 


7 


7 


8 


8 


4,^ 




8 


4 




5 


6 


6 


6 


7 


8 


6.0 




8 


4 




6 


6 


6 


6 


7 


7 


6.0 


' 2 


8 


4 




5 


6 


6 


6 


7 


7 


7.0 


2 


8 


4 


^ 


6 


5 


6. 6 


7 


7 







TABLE IV. 










Moon's Augmentation. 






App. 
Alt. 


B ** SBHimAHBTSR 8T YHB NAUTICAL AlVAJIAC. 1 


14.40 


15. 


15.20 


/ 

15.40 


' 
16. 


16.20 


/ It 
16.40 


o 


«r 


It 





" 
































3 


1 








1 


1 


1 


6 


2 








2 


2 


2 





2 








8 


8 


3 


12 


8 








4 


4 


4 


16 


4 








4 


5 


6 


18 


4 








6 


5 


6 


21 


6 








6 


6 


7 


24 


6 








7 


7 


7 


27 


6 








8 


8 


8 


30 


7 


7 


8 




8 








88 


8 


8 


8 










10 


86 


8 


8 







10 


10 


11 


80 








10 




11 


11 


11 


42 





10 


10 




11 


12 


12 


46 


10 


10 


11 




12 


12 


18 


48 


10 


11 


11 




12 


18 


18 


61 


11 


12 


12 




18 


18 


14 


64 


11 


12 


12 




13 


14 


14 


67 


12 


13 


13 




14 


14 


16 


60 


12 


13 


13 




14 


16 


16 


66 


18 


14 


14 




16 


16 


16 


70 


12 


14 


14 




16 


16 


17 


76 


14 


14 


16 




16 


16 


17 


80 


14 


14 


16 


16 


16 


17 


18 


00 


14 


15 


15 


16 


17 


17 
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TABLE V. 
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orSemidiameCet pf Q or ]> . 




A Hat,! TtTU TBI Ht^lttSOK. 1 





o 
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Q 


o 
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o 
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4b 
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m 
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r2 


7h 

~i 
24 


84;!>0 


O i 
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12 


8, 








2 


4 





7 


8 


<J'10 


11 


» 
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10 
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7 


T 
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7 
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8 
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TABLE VI. 3 


■ 


CoRRECTiovs of the Appaeevt Altitudes of (he StJV ftnd Staus. 
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to 10' 
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r 
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/ 
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41 


47 


63 


60 


69 


90 


70 


62 


57 


53 


50 


47 


28 




29 


4 


8 


12 


17 


21 


25 


30 


85 


40 


45 


61 


57 


65 


76 


76 


66 


60 


56 


52 


49 


20 




30 


4 


8 


12 


16 


20 


25 


29 


34 


38 


43 


49 


54 


61 


70 


90 


71 


64 


58 


54 


51 


30 




31 


.4 


8 


12 


16 


20 


24 


28 


33 


37 


42 


47 


52 


58 


66 


76 


77 


67 


61 


57 


53 


31 




32 


4 


8 


11 


15 


19 


23 


27 


32 


36 


40 


46 


50 


56 


62 


71 


90 


71 


64 


60 


56 


82 




33 


4 




11 


15 


19 


22 


26 


31 


35 


.39 


43 


48 


54 


60 


67 


77 


77 


68 


62 


58 


88 




34 


4 




11 


14 


18 


22 


26 


30 


34 

33 


88 
37 


42 


47 


52 


57 


63 


72 


90 


72 


65 


61 


84 
35 




35 


3 




10 


14 


18 


21 


25 


29 


41 


45 


50 


55 


61 


68 


77 


78 


69 


63 




36 


3 




10 


14 


17 


21 


24 


28 


32 


36 


40 


44 


48 


58 


58 


65 


72 


90 


73 


66 


36 




37 


3 




10 


13 


17 


20 


24 


27 


31 


35 


39 


43 


47 


61 


56 


62 


68 


78 


78 


70 


37 




88 


3 




10 


13 


16 


20 


23 


27 


30 


84 


38 


41 


45 


50 


54 


69 


65 


73 


90 


74 


) 88 




39 


3 




10 


13 


16 


19 


23 


26 


29 


33 


37 


40 


44 


48 


63 


57 


62 


69 


78 


78 


SO 




40 


3 




9 


12 


16 


19 


22 


25 


29 


32 


80 


39 


43 


47 


51 


56 


60 


66 


73 


90 


40 




42 


3 




9 


12 


16 


18 


21 


24 


28 


31 


34 


37 


41 


45 


48 


52 


57 


62 


67 


74 


42 




44 


3 




9 


12 


15 


17 


20 


23 


26 


29 


33 


36 


89 


43 


46 


60 


54 


58 


62. 


68 


44 




46 


3 




8 


11 


14 


17 


20 


23 


25 


28 


31 


34 


88 


41 


44 


48 


51 


55 


59 


68 


46 




48 


3 




8 


11 


14 
13 


16 


19 


22 


24 


27 


30 


33 


36 


39 


42 


46 


40 


52 


56 


60 


48 




60 


3 




8 


10 


16 


18 


21 


24 


27 


29 


32 


35 


88 


41 


44 


47 


50 


54 


57 


60 




62 


8 




8 


10 


13 


15 


18 


20 


23 


26 


28 


31 


34 


37 


39 


42 


45 


48 


51 


55 


62 




54 


2 






10 


12 


15 


17 


20 


22 


25 


28 


30 


33 


36 


38 


41 


43 


46 


49 


53 


54 




56 


2 






10 


12 


15 


17 


19 


22 


24 


27 


29 


C2 


85 


37 


40 


42 


45 


48 


51 


56 




58 


2 






9 


12 


14 


17 


19 


21 


24 


26 


29 


31 


34 


86 


89 


41 


44 


47 


49 


58 




60 


2 









12 


14 


16 


19 


21 


23 


26 


28 


30 


83 


35 


38 


40 


43 


45 


48 


60 




62 


2 






9 


11 


14 


16 


18 


20 


23 


25 


27 


30 


32 


35 


87 


39 


42 


44 


47 


62 




64 


2 






9 


11 


13 


16 


18 


20 


22 


25 


27 


29 


31 


84 


36 


89 


41 


43 


46 


64 




66 


2 






9 


11 


13 


16 


18 


20 


22 


24 


26 


29 


31 


33 


85 


38 


40 


42 


45 


66 




68 


2 
2 


"1 


^ 


9 


11 


13 


W 


17 


19 


22 


24 


26 


28 


80 


33 


85 


87 


39 


42 


44 

43 


68 




70 


9 


11 


13 


15 


17 


19 


21 


23 


26 


28 


30 


32 


34 


36 


39 


41 


70 




72 


2 




6 


8 


11 


13 


15 


17 


19 


21 


23 


25 


28 


SO 


82 


34 


35 


88 


40 


42 


72 


1 


74 


2 




6 


8 


10 


12 


15 


17 


19 


21 


23 


25 


27 


29 


31 


33 


35 


38 


40 


42 


74 


1 to 


2 




6 


8 


10 


12 


14 


10 


19 


21 


23 


25 


27 


29 


31 


33 


35 


37 


30 


42 


76 




80 


« 




6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


2G 


28 


30 


32 


35 

o" 


37 

d 


31> 


41 


80 




o 


O 


o 


u 





tr 


o 





o 


o 


o 





d 


o 


o 


o 


o 




f. 




2 


4 6| 8 


10 


12 


14 


16 


18 


20 


22 


24 


2^6 


2« 


no 


32 


^4 


36 


38 


10 




/ ^— ^ ) 



Digitized by ^OOQIC 



• TABLE 3L 


Logarithms for fiading the Correction of the Sun's D£OLiHATioir» &c. 


Mln. 
•r 

Sec. 


ItOCnSy BBGRBBSy OR HINVTBI. 


or 





1 


2 


S 


4 


6 
076812 


6 


7 


8 


9 


10 


u 







1.8802 


1.0792 


9.9031 


<».77bl 


0.60S1 


0.5851 


0.4771 


0.4260 


0.8802 


0.8888 





1 


3.1584 


1.8730 


075C 


900i 


7763 


6798 


6009 


5841 


4762 


42.i2 


8701 


8882 


1 


2 


2.8573 


1.3660 


0720 


89AS 


7745 


6784 


5997 


5880 


4753 


4244 


8787 


8375 


2 


8 


2.6812 


1.8591 


0685 


8959 


7728 


67&b 


5985 


5820 


4744 


4281 


8780 


8868 


8 


6 


2 5563 


1.3522 


0649 


8935 


7710 


6755 


597S 


6810 


4785 


4228 


8773 


8362 


4 
5 


2.46(M 


1.8454 


1.0614 


0.8912 


0.7602 


0.6741 


0.5961 


0.530<« 


0.4726 


0.4220 


0.8766 


0.3855 


G 


2.3802 


1.3888 


0580 


8888 


7674 


6726 


5949 


628^ 


4717 


421S 


8759 


8349 





7 


2.3133 


1.8323 


0546 


8865 


7657 


6712 


6937 


527^ 


4708 


4204 


8752 


8842 


7 


8 


2.2554 


1.S2S9 


0512 


8842 


7639 


6696 


5925 


5260 


4699 


4190 


8745 


8836 


8 


d 


2.2041 


1.8196 


0478 


8819 


7622 


6684 


6918 


5259 


4690 


4188 


8787 


8829 


9 


10 


2.1584 


1.8138 


1.0444 


0.8796 


0.7604 


0.6670 


0.5009 


0.5249 


0.4682 


0.4180 


0.S780 


0.3323 


10 


11 


2.1170 


1.8071 


0411 


8773 


7587 


6656 


5890 


5239 


4673 


4172 


0723 


8316 


11 


12 


2.0792 


1.3010 


0378 


8751 


7570 


6648 


6878 


5229 


4664 


4164 


8716 


8310 


12 


18 


2.0444 


1.2900 


0845 


8728 


7552 


6628 


506<i 


5219 


4655 


4156 


0709 


8808 


13 


14 


2.0122 


1.2891 


0818 


8706 


7585 


6614 


5855 


5209 


4646 


4148 


8792 


3297 


14 


15 


1.9828 


1.2833 


1.0280 


0.8663 


0.7518 


0.6600 


0.5848 


0.5199 


0.4638 


0.4141 


0.8695 


0.3201 


15 


16 


1.9542 


1.2775 


0248 


8661 


7601 


6587 


5832 


5189 


4629 


4188 


8688 


3284 


16 


17 


1.9280 


1.2719 


0216 


8680 


7484 


6573 


5821 


5179 


4620 


4125 


8681 


3278 


17 


18 


1.9031 


1.2063 


0186 


8«7 


74A7 


6559 


5600 


5109 


4611 


4117 


8674 


3271 


18 


l*-* 


1.8706 


1.2607 


0158 


8606 


7451 


6546 


5707 


5159 


4608 


4100 


8667 


3265 


19 


20 


I 8573 


1.2553 


1.9122 


o.svrs 


0.7484 


0.6582 


5786 


0.5149 


0.4594 


0.4102 


0.3660 


0.3258 


20 


21 


1.8861 


t.2408 


0001 


8852 


7417 


; 6518 


■57T4 


5139 


4585 


4094 


8653 


3252 


21 


22 


1.8159 


1.2445 


OttSt 


85S0 


7401 


' 6506 


5768 


5129 


4577 


4086 


8646 


8246 


22 


23 


1.7966 


1.2393 


0«30 


8600 


7384 


6492 


5T62 


5120 


4568 


4079 


8680 


8239 


28 


JU 


1.7782 


1.2340 


1.0000 


8487 


7366 


' 6478 


5T40 


5110 


4559 


4071 


8632 


3233 


24 


25 


1.7604 


1.2289 


0.9970 


0.8466 


0.7851 


j».6465 


0.5729 


0.5100 


6.4551 


0.4068 


0.3625 


0.3227 


25 


26 


1.7434 


1.2289 


9940 


8445 


7825 


6451 


5718 


5090 


4542 


4055 


8618 


3220 


26 


27 


1.7270 


1.2188 


9910 


8424 


7318 


6488 


5706 


5081 


4584 


4048 


9611 


3214 


27 


28 


1.7112 


1.2139 


9881 


8408 


7302 


6425 


5605 


5071 


4525 


4040 


3604 


3208 


28 


29 


1.6900 


1.2000 


9852 


8882 


7286 


6412 
0.639h 


0684 
0.5673 


5061 
0.5051 


4516 


4032 


3>07 


8201 


29 
30 


90 


1.6812 


1.2041 


0.9823 


0.8361 


0.7270 


0.4508 


0.4025 


0.3590 


0.3195 


SI 


1.6670 


1 1993 


9794 


8841 


7254 


6886 


5662 


5042 


4499 


4017 


3583 


3189 


31 


82 


1.6532 


1.1946 


9765 


8320 


7238 


6372 


5651 


5032 


4401 


4010 


3576 


3188 


32 


88 


1.6898 


1.1890 


9787 


8300 


7222 


6359 


5640 


5023 


4482 


4002 


8570 


3176 


33 


U 


1.6269 


1 1852 


9708 


827!J 


7206 


6346 


0629 


5013 


4474 


3994 


3563 


3179 


34 


So 


1.6143 


1.1806 


0.9680 


0.8269 


0.7190 


0.639i 


0.5618 


0.5003 


0.4466 


0.S987 


0.8556 


0.3164 


35 


86 


1.6021 


I. 1761 


0652 


8289 


7174 


6320 


5607 


4994 


44i>7 


3979 


3549 


3157 


36 


87 


1.5002 


1 1716 


9625 


8219 


7159 


6807 


0590 


4984 


4440 


3972 


3542 


8151 


37 


38 


1.5786 


1.1671 


9597 


8109 


7143 


6294 


9585 


4975 


4440 


8964 


3535 


3145 


38 


30 


1.5673 


1.1627 


9570 


8179 


7128 


6282 


5574 


4965 


4432 


3957 


3529 


3189 


30 


40 


1.5563 


1.1581 


0.9.542 


0.8159 


0.7112 


0.6269 


0.5563 


0.405C 


J. 4424 


0.3949 


0.3522 


0.3138 


40 


41 


1.5156 


1.1541 


9515 


8140 


7097 


6256 


5552 


4947 


4415 


3942 


8515 


3126 


41 


42 


1.5351 


1.1498 


9488 


8120 


7081 


6243 


5541 


4937 


4407 


3934 


3508 


3120 


42 


48 


1.5249 


1.1455 


9461 


8101 


7066 


6231 


5531 


492b 


4390 


3927 


350r 


3114 


48 


44 
45 


1.5140 
1.5051 


1.1413 


9434 


8081 


7050 


6218 
676205 


5520 


4918 


4390 


3919 


8405 
0.3488 


8108 


44 
"45 


1.1372 


0.9408 


0.8062 


0.7035 


0.5500 


0.4909 


0.4382 


0.3912 


0.0102 


46 


1.4956 


1.1331 


9382 


8043 


7020 


6193 


5498 


4900 


4374 


8905 


3481 


8096 


46 


47 


1.4863 


1.1290 


9356 


8023 


7005 


6180 


5488 


4890 


4365 


3897 


3475 


8089 


47 


48 


1.4771 


1.1249 


9830 


8004 


6990 


6168 


5477 


4881 


4357 


3890 


3468 


8083 


48 


40 


1.46^2 


1.1209 


9305 


7985 


6975 


0155 


5466 


4872 


4349 


8882 


3461 


8077 


49 


50 


1 .4594 


1.1170 


0.9279 


J. 7966 


0.6960 


0.6143 


0.5455 


0.4863 


0.4341 


0.3875 


0.3454 


0.3071 


50 


51 


1.4508 


1.1130 


9254 


7947 


0945 


6131 


5415 


4853 


4333 


3868 


3448 


8065 


51 


52 


1.4424 


1.1091 


9228 


7920 


6930 


611b 


5435 


4844 


4324 


3860 


3441 


8059 


52 


53 


1.4342 


1.1053 


9203 


7910 


6915 


6106 


5424 


4835 


4816 


3853 


8434 


8053 


58 


54 


1.1200 


1.1015 


9178 


7891 


6900 


6094 


5414 


4826 


4308 


3846 


3428 


8047 
0.3041 


54 

55 


55 


1.41H0 


1.0977 


0.9153 


0.7873 


0.6885 


0.G08I 


0.54U3 


0.4817 


0.4800 


0.3838 


0.8121 


50 


1.4102 


1.0910 


9128 


7854 


6871 


6069 


5393 


480^ 


4292 


3831 


3415 


3034 


56 


57 


1.402 


1.0902 


9104 


783(5 


685r 


6057 


6382 


479h 


4284 


8824 


8408 


8026 


57 


58 


1.3941 


1.0865 


9079 


7818 


CR41 


6015 


5372 


4789 


4276 


3817 


3401 


8022 


58 


59 


1.3876 


1.082^ 

1 


9055 


7800 


6827 


6033 


5361 


4780 


4208 


380<) 


3395 


36l6 


59 







2 


3 


4 


5 


6 


7 


8 


9 


10 


11 
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TABLE X 7 






Logarithms for finding the Corrbction of the Sum's Declination^ Sec. 






Nm. 
or 
6«c. 




BOl'lll, DKORBES, OR MINCTEI. 


MiD. 

or 
Sec. 






12 


13 


14 


16 
0T204T 


16 


17 


18 


19 


20 


21 


32 


23 






0.3010 


0.26ti3 


0.2341 


0.1701 


0.1498 


0.1249 


0.1016 


0.0792 


0.0580 


0.0378 


0.0186 









1 


3004 


2657 


2336 


2036 


1756 


1493 


1245 


1011 


0788 


0576 


0376 


0182 


1 






S 


299t 


2652 


2330 


2031 


1752^ 


1489 


1241 


1007 


0786 


0673 


0371 


0179 


2 






3 


299*^ 


2646 


2325 


2027 


1747 


1485 


1237 


1003 


0781 


0570 


0368 


0175 


3 






4 


2986 


2640 


2320 


2022 


1743 


1481 


1233 


0909 


0777 


0666 


0365 


0172 


4 






5 


0.X980 


J.2635 


d.2315 


0.2017 


0.173b 


0.1476 


0.122U 


Q.OWHi 


0.0774 


0.0563 


0361 


0.0169 


6 






6 


8974 


262b 


2310 


2012 


1734 


1472 


1225 


0992 


0770 


0559 


0358 


0166 


6 






7 


296b 


2624 


2305 


2008 


1729 


1468 


1221 


098b 


0767 


0566 


0355 


0163 


7 






8 


2962 


2616 


2300 


2003 


1725 


1464 


1217 


0984 


0763 


0552 


0362 


0160 


8 






9 


2950 


26i:i 


2296 


199b 


1720 


1450 


1213 


0980 


0769 


0549 


0348 


0167 









10 


0.2950 


0.Z607 


0.2289 


0.1U93 


0.1716 


0.1455 


0.1200 


0.0977 


0.0756 


0.0646 


0.0345 


O.OUiS 


10 






11 


2944 


2602 


2284 


1988 


1711 


1451 


1205 


0073 


0763 


0642 


0342 


0150 


11 






12 


%iZc 


2.>9(i 


2'i79 


1981 


1707 


1447 


1201 


AOAU 


0749 


0639 


0330 


0147 


12 






13 


2933 


2591 


2274 


1979 


1702 


1443 


1197 


0966 


0745 


0635 


0335 


0144 


IS 






14 


2927 


25H5 


2269 


1974 


1098 


1438 


1193 


0962 
0.0»5b 


0741 


0532 
0.0628 


0332 


0141 


14 
15 






lo 


0.2921 


i>.2580 


0.2264 


0.1969 


0.1(i94 


0.1434 


0.1180 


0.0738 


0.0329 


0.0138 






16 


2915 


2>74 


2259 


1965 


1689 


1430 


1185 


0954 


0734 


0525 


0326 


0135 


16 






17 


2909 


2>69 


2254 


1960 


1685 


1426 


1181 


0950 


0731 


0522 


0322 


0132 


17 






18 


2903 


2564 


2210 


1965 


1680 


1422 


1178 


0947 


0727 


0518 


0319 


0128 


18 






19 


289? 


256b 


2244 


1950 


1670 


1417 


1174 


0943 


0724 


0615 


0316 


0125 


19 






20 


0.2S91 


0.2553 


0.2239 


0.1946 


0.1671 


0.1413 


0.1170 


0.0939 


0.0720 


0.0511 


0.0313 


0.0122 


20 






21 


2885 


2547 


2234 


1941 


1667 


1409 


1166 


0036 


0716 


0608 


0309 


0119 


21 






'22 


2880 


2542 


2229 


1936 


1662 


1406 


1162 


0932 


0713 


0505 


0306 


0116 


22 






2i 


2874 


253l> 


2223 


1932 


1658 


1401 


1158 


0928 


0709 


0501 


0303 


0113 


23 






24 
25 


2868 


2531 


2218 


1927 


1654 


1397 


1154 


0924 


0706 


0498 


0300 


0110 
0.0107 


24 
26 






0.2862 


0.2520 


0.2213 


0.1922 


0.1640 


0.1392 


0.1150 


0.0920 


0.0702 


0495 


0.0296 






20 


2856 


2520 


220b 


1917 


1645 


1388 


1146 


0917 


0699 


0491 


0293 


0104 


26 






27 


2850 


2515 


2203 


1913 


1640 


1384 


1142 


0913 


0696 


0488 


0290 


0101 


27 






28 


284$ 


2510 


2198 


1908 


1636 


1380 


1138 


0900 


0692 


0484 
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LoGARiTRMO of the Latitvdb and Polar Distance. 














LAtlTVOB. 




o 


o 


o 


o 


O 


tj 
















H. 


70 


71 


72 


78 


74 


T5 


76 


77 


78 


79 







0.46595 


48786 


51002 


63406 


55966 


58700 


61632 


64791 


68212 


71940 


60 




1 


46680 


48778 


51041 


63448 


56.»10 


68748 


61683 




68272 


72005 


69 




t 


46664 


4S809 


51080 


58489 


56054 


68795 


61784 


64901 


68331 


7207C 


68 




8 


46699 


48846 


51119 


53581 


5609^ 


68842 


61785 


64956 


68391 


72186 


67 




4 


46781 


48888 


51158 


68572 


66148 


58890 


61836 


65011 


68451 


72201 


66 


6 


0.46769 


48920 


61197 


68614 


56187 


58937 


61887 


65066 


68510 


72260 


66 




6 


46804 


48957 


51286 


58656 


66231 


58984! 01938 


65121 


68670 


72332 


64 




7 


46889 


48998 


51275 


68697 


66276 


69032 


61080 


65176 


68630 


7289fe 


58 




8 


46874 


49030 


51814 


68788 


66820 


59070 


62040 


65281 


68690 


72463 


62 




9 


46908 


49067 


51858 


63780 


56365 


59127 


62091 


65287 


68750 


7252L 


61 


10 


0.46044 


49104 


51898 


68822 


6IU09 


59175 


62142 


65842 


68811 


72595 


60 




11 , 


46979 


49142 


61482 


63864 


66464 


59222 


62194 


65398 


68871 


72661 


49 




12 


47014 


49179 


51471 


63905 


56496 


69270 


62245 


65468 


68932 


72727 


48 




18 


47049 


49216 


51610 


53947 


66543 


59318 


62297 


66509 


68992 


72794 


47 




14 


47084 


49258 


51650 


68989 


66588 


69866 


62348 


65564 


69053 


72860 


46 
46 


15 


0.47119 


49290] 


51589 


54031 


66688 


59414 


62400 


65620 


69113 


72927 




10 


47154 


49327 


61629 


54078 


56677 


59462 


62451 


65676 


60174 


72993 


44 




17 


47189 


49865 


51668 


54115 


66722 


59510 


62503 


65732 


69285 


78060 


48 




18 


4722) 


49402 


61708 


54157 


66767 


69658 


62555 


65788 


69296 


73127 


42 




19 


47260 


49489 


51748 


54199 


66812 


59606 


626Q7 


65844 


69367 


73194 


41 


20 


0.47295 


49477 


51787 


64242 


56857 


59654 


62659 


65900 


69418 


73261 


40 




SI 


47881 


49514 


51827 


54284 


56902 


69708 


C2711 


65957 


69479 


73328 


80 




Si 


47366 


49551 


61867 


64326 


56947 


59751 


62763 


66013 


69541 


73395 


88 




S8 


47402 


49589 


51006 


54368 


56S92 


50800 


62815 


66009 


69602 


73462 


87 




S4 


47487 


49626 


61946 


54411 


67038 


69848 


62867 


66126 


60664 


73530 


86 


S5 


A.4747S 


49664 


61986 


64463 


67083 


59897 


62919 


66182 


69725 


73697 


86 




SO 


47508 


49702 


62026 


54496 


57128 


59945 


62972 


66239 


69787 


73665 


84 




37 


47544 


49789 


62066 


64638 


67174 


59994 


68024 


66296 


69849 


73733 


88 




S8 


47570 


49777 


52106 


64581 


57219 


60042 


68076 


66858 


60910 


78801 


82 




S9 


47615 


49815 


52146 


64628 


57265 


60091 


63129 


66409 


69972 


73869 


81 
80 


80 


0.47650 


49852 


52186 


54666 


57310 


60140 


68181 


66466 


70084 


78937 




81 


47686 


49890 


62326 


64708 


57850 


60189 


68234 


66523 


70097 


74005 


90 




32 


47722 


49928 


62266 


54751 


57401 


60288 


68287 


66580 


70150 


74073 


S8 




88 


47758 


49966 


62806 


64794 


57447 


60287 


63340 


66638 


70221 


74142 


27 




34 
85 


47798 
0.47829 


50004 
50042 


62846 


64837 


67498 


60836 


63892 


66696 


70284 


74210 


26 
26 


52887 


64880 


57589 


60385 


63445 


66752 


70846 


74279 




86 


47865 


50080 


52427 


64923 


67584 


60484 


68498 


66810 


70400 


74348 


24 




87 


47001 


50118 


52467 


64065 


57680 


60488 


63551 


66867 


70471 


74417 


28 




88 


47987 


50156 


52608 


65008 


57676 


60583 


63605 


66925 


70534 


74486 


22 




89 


47973 


50194 


62548 


56032 


57722 


60582 


63658 


66982 


70597 


74565 


21 


40 


0.48009 


50282 


52589 


56095 


57768 


60681 


63711 


67040 


70660 


74624 


20 




41 


48015 


5027t 


52629 


56138 


678M 


60681 


63764 


67098 


70723 


74698 


10 




42 


48081 


50308 


52670 


55181 


67860 


60780 


63818 


67156 


70786 


74763 


18 




48 


48117 


50346 


62710 


55224 


67907 


60780 


68871 


67214 


70850 


74832 


17 




44 


48158 


50385 


52751 


55267 


57965* 


60830 


63025 


67272 


70018 


74902 


16 


45 


0.481811 


60423 


52791 


55311 


57999 


60870 


63978 


67830 


70976 


74972 


16 




46 


48226 


50461 


52832 


55854 


58046 


60920 


64033 


67388 


71040 


75042 


14 




47 


48262 


5i)500 


52878 


65398 


58002 


60979 


64086 


67447 


71104 


75112 


18 




48 


4829b 


50588 


52914 


65441 


58130 


61029 


64140 


67505 


71167 


75182 


12 




49 
50 


48884 


50576 


52955 


55484 


58185 


61070 


64104 


67563 


71231 


75252 


11 


0.48871 


50615 


52995 


55528 


58232 


61129 


frl248 


67622 


71295 


75323 


10 




61 


48407 


50658 


53036 


55572 


58278 


61179 


64802 


67681 


71359 


75393 







62 


48448 


50602 


53077 


56616 


58825 


61229 


64356 


67739 


71423 


75464 


8 




68 


48480 


50781 


53118 


65659 


58372 


61279 


64410 


67798 


71488 


76584 


7 




54 


48516 


50760 


53159 


55708 


58418 


61330 


64464 


67857 


71552 


75605 


6 


55 


0.48558 


50»0b 


53200 


65747 


58465 


61380 


64519 


67916 


71616 


75670 


6 




50 


48589 


50847 


68242 


55790 


58512 


61480 


64573 


67976 


71681 


75747 


4 




57 


48626 


50885 


68288 


55884 


58559 


61481 


64627 


68084 


71746 


76819 


8 




68 


48662 


50924 


58324 


55878 


58606 


61581 


64682 


68098 


71810 


75890 


2 




69 


48699 


60963 


58365 


55922 


58053 


61582 


64737 


68153 


71876 


75961 


1 




60 


48786 


51002 


58406 


65966 


58700 


61632 


64791 


68212 


71940 


76083 
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180 


170 
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TABLE X[. 
LooARiTBMa of the Latitude and PoLAit Distavce. 






&ATITUDB. 






O 































: M» 


80 


81 


82 


83 


84 


85 


86 


87 


88 


89 









0.7603S 


80567 


85644 


91411 


0.98077 


1.05970 


1.15642 


1.28120 


1.45718 


1.75814 


60 




1 


76105 


80647 


85734 


91514 


08197 


06115 


15823 


28362 


46081 


76544 


69 




2 


76177 


80727 


85825 


91617 


98318 


06260 


16004 


28605 


46448 


77287 


58 




S 


76248 


80807 


85915 


91720 


08439 


0640G 


16187 


28849 


46817 


78042 


57 




4 


76321 


60887 


86006 


01824 


98560 


06552 


16370 


29005 


47100 


78811 


56 




6 


0.70393 


80U67 


86096 


91928 


0.98682 


1.06099 


1.16554 


1.20342 


1.47566 


1.79693 


55 




C 


76465 


81048 


86187 


92032 


98804 


06846 


16780 


29591 


47045 


80890 


64 




7 


76538 


81129 


86278 


92137 


08926 


06098 


16025 


29841 


48827 


81202 


58 




8 


70610 


81210 


86370 


92242 


99049 


07141 


17112 


80098 


48718 


82029 


62 




9 


76683 


81291 


86461 
86553 


92S47 


99172 


07290 


17299 


S0S46 


49108 


82872 


61 




lu 


0.70756 


81372 


92452 


0.99290 


1.07439 


1.17487 


1.30600 


1.49405 


1.88782 


50 




11 


76829 


81453 


86645 


92558 


99419 


07589 


17676 


30856 


49892 


84609 


40 




12 


76902 


815S5 


86737 


92663 


99544 


07739 


17866 


S1114 


50202 


85605 


48 




n 


76975 


81617 


86829 


92769 


99668 


07890 


18056 


31373 


60606 


86410 


47 




u 


77048 


81606 


86922 


92876 


09798 


08041 


18248 


31683 


51104 


87368 


46 




16 


0.77122 


81780 


87015 


92982 


0.99918 


1.08193 


1.18440 


1.81896 


1.51515 


1.88807 


45 




16 


77195 


81863 


87108 


93089 


1.00044 


06345 


186SS 


32159 


51081 


80283 


44 




17 


77260 


81945 


87201 


03196 


00170 


08498 


18827 


82425 


52360 


00282 


48 




18 


7734S 


82027 


87294 


98S04 


00206 


08651 


10022 


82692 


52774 


01804 


42 




10 


77417 


82110 


87388 


03411 


00423 


08835 


10218 


82961 


53201 


02350 


41 




20 


0.77491 


82193 


87481 


93519 


1.00550 


1.08960 


1.19415 


1.83231 


1.53688 


1.03422 


40 




21 


77565 


82270 


87575 


93628 


00678 


09115 


19612 


88503 


64070 


04522 


80 




22 


77639 


82359 


87669 


98736 


00806 


09270 


19811 


83777 


64511 


05650 


88 




2S 


77714 


82442 


87764 


93845 


00034 


00426 


20010 


84058 


54956 


QAQAQ 

voovo 


87 




'■ 24 


77789 


82526 


87858 


98954 


01063 


09583 


20211 


84830 


55406 


07008 


86 




25 


0.77863 


82609 


87953 


94063 


1.01102 


1.09740 


1.20412 


1.8460U 


1.55861 


1.00222 


35 




26 


77938 


82603 


88048 


94173 


01321 


AQBOfi 

wovo 


20614 


84800 


56320 


2.00480 


84 




i7 


78013 


82777 


88143 


94283 


01451 


10057 


20817 


85178 


56784 


01777 


88 




28 


78088 


82861 


88239 


04S93 


01581 


10210 


21021 


85457 


57254 


03113 


82 




20 


78164 


82945 


88S34 


94503 


01712 


10375 


21226 


35744 


67728 


04402 


81 




SO 


0.78239 


83030 


88430 


94614 


1.01843 


1.10536 


1.21432 


1.36082 


1.58208 


2.05016 


SO 




SI 


78315 


83114 


88526 


94725 


01974 


10606 


21639 


86322 


58608 


07388 


20 




S2 


78300 


83199 


88623 


04836 


02106 


10858 


21848 


86615 


60184 


08012 


28 




SS 


78466 


83284 


88710 


94948 


02238 


11020 


22057 


86009 


59080 


10401 


27 




S4 


78542 


8S369 


88816 


95060 


02371 


11183 


22267 


87205 


60182 


12130 


26 
25 




S5 


0.78618 


83455 


88913 


95172 


1.02504 


1.11346 


1.2247H 


1.37503 


1.60600 


2.18834 




S6 


78694 


83540 


89010 


95285 


02637 


11610 


22600 


87804 


61204 


15607 


24 




S7 


78771 


83626 


89107 


95397 


02771 


11674 


22903 


88106 


61724 


17455 


23 




S8 


78847 


83711 


80205 


95510 


. 02005 


11830 


23117 


88411 


62250 


19385 


22 




SO 


78924 


83797 


89303 


95624 


03040 


12005 


233S2 


88718 


62788 


21406 


21 




40 


0.79001 


83884 


89401 


95738 


1.03175 


1.12171 


1.23549 


1.89027 


1.6332:f 


2.28525 


20 




41 


70078 


83970 


89499 


95851 


03311 


12339 


23766 


80338 


63868 


25752 


10 




42 


79155 


84056 


89598 


95966 


03447 


12506 


23985 


80651 


64422 


28100 


18 




43 


79232 


84143 


89696 


96080 


03583 


12675 


24204 


80967 


64982 


80583 


17 




44 


79300 


84230 


89795 


06105 


03720 


12844 


24426 


40285 
1.40G05 


65550 


33216 


16 




45 


0.79387 


84317 


89894 


96310 


1.03857 


1.13013 


1.24647 


1.66125 


2.36018 


15 




46 


79465 


84404 


89994 


06426 


03995 


13184 


24870 


4002H 


66708 


30016 


14 




47 


70542 


84492 


90093 


06542 


04133 


13855 


25004 


41253 


67208 


42233 


13 




48 


79620 


84579 


90193 


06658 


04272 


13526 


25320 


41581 


67897 


45700 


12 




40 


79698 


84667 


90293 


96774 


04411 


13609 


25546 


41911 


68505 


40488 


11 




60 


0.79777 


84755 


90394 


96891 


1.04560 


1.13872 


1.25774 


1.42243 


1.69121 


2.58627 


10 




61 


79855 


84843 


90404 


97008 


04600 


14045 


26003 


42579 


69745 


68208 







52 


79933 


84931 


00595 


97126 


04830 


14220 


26233 


42910 


70370 


68318 


8 




6S 


80012 


85020 


90696 


97243 


04971 


14395 


26465 


43257 


71023 


69118 


7 




54 


80091 


85100 


90798 


97361 


05113 


14571 


26697 


43600 


71676 


75812 


6 




55 


0.80170 


85107 


90899 


97480 


1.05254 


1.14748 


1.26931 


1.48940 


1 .72339 


2.83780 


6 




56 


80249 


85286 


91001 


97508 


05397 


14925 


27166 


44205 


73012 


93121 


4 




57 


80328 


85376 


91103 


97717 


05530 


15103 


27403 


44646 


73696 


8.05915 


8 




58 


80408 


85465 


01205 


97837 


05663 


15282 


27640 


45001 


74391 


23624 


2 




59 


80487 


85655 


91308 


97957 


05826 


15461 


27880 


45358 


75097 


68627 


1 




60 


80567 


85644 


91411 


98077 


05970 


15642 


28120 


45718 


76814 











90 


80- 


70 


6^ 


50 


40 


30 


r> 


1° 


00 


M. 






rOLAK DISTAVCS* 





Digitized by 



Google 



TABLE Xlb 
LbdkitiTHM4 of the Half Sum and DirrERcvcE. 



17 





HALT sv«. 






— d- 


O 


o 


■ 6 


o 

















M. 


89 


88 


87 


86 


85 


84 


83 


82 


81 


80 







3.24186 


3.54282 


8.71880 


3.84358 


3.94030 


4.01923 


4.08589 


14356 


19438 


23967 


60 


1 


23456 


5391& 


71638 


84177 


93885 


01808 


08486 


1426(: 


19353 


23895 


59 


2 


22713 


53552 


71895 


88996 


93740 


01682 


08883 


14176 


19273 


23823 


58 


S 


21958 


53183 


71151 


83813 


93594 


01561 


08280 


14085 


19193 


23762 


57 


4 


21189 


52810 


70905 


83630 


93448 


01440 


08176 


13994 


19118 


23679 


56 


6 


S.20407 


8.52434 


3.70658 


3.83446 


3.93301 


4.01818 


4.08072 


13904 


19033 


23607 


55 


6 


19610 


52055 


70409 


83261 


93154 


01196 


07968 


13813 


18952 


23535 


54 


7 


18790 


51673 


70159 


83075 


93007 


01074 


07863 


13722 


18871 


23462 


63 


8 


17971 


51287 


69907 


82888 


92859 


00961 


07758 


13630 


18790 


23390 


62 





17128 


50897 


69654 


82701 


92710 


00828 


07653 


13539 


18709 


23317 


61 


10 


3.16268 


3.50505 


3.69400 


3.82513 


3.92561 


4.00704 


4.07548 


13447 


18G2^ 


23244 


50 


11 


15391 


50108 


69144 


82324 


92411 


00581 


07442 


13355 


18547 


23171 


49 


IS 


14495 


49708 


68886 


82134 


92261 


00456 


07337 


13263 


18465 


23098 


48 


IS 


13581 


49304 


68627 


81944 


92110 


00332 


07281 


13171 


18383 


23025 


47 


14 


12647 


48896 


68367 


81752 


91959 


00207 


07124 


13078 


III 


22952 


46 


3.11693 


3.48485 


3.68104 


3.81560 


3.91807 


4.00082 


4.07018 


12985 


22878 


45 


16 


10717 


48069 


67841 


81367 


91655 


3.99956 


06911 


12892 


18137 


22805 


44 


IT 


09718 


47650 


67575 


81178 


91502 


99830 


06804 


12799 


I805o 


22781 


43 


18 


06696 


47226 


67308 


80978 


91349 


99704 


06696 


12706 


17073 


22657 


42 


19 


07650 


46799 


67039 


80782 


91195 


99577 


06589 


12612 


17890 


22583 


41 


20 


3.06578 


3.46867 


3.66769 


3.80585 


3.91040 


3.99450 


4.06481 


12519 


17807 


22509 


40 


21 


05478 


45930 


66497 


80388 


90885 


99322 


06872 


12425 


17724 


22435 


39 


22 


04350 


45489 


66223 


80189 


90730 


99194 


06264 


12331 


17641 


22301 


88 


2S 


03192 


45044 


65947 


799U0 


90574 


99066 


06155 


12236 


17558 


22286 


37 


24 


02002 


44594 


65670 


79TO9 


90417 


96937 


06046 


12142 


17474 


22211 


36 


25 


3.00779 


3.44139 


3.65391 


3.79588 


3.90200 


3.98808 


4.05987 


12047 


17391 


22137 


35 


26 


2.99520 


43680 


65110 


79886 


90102 


98679 


05827 


11052 


17307 


$2062 


34 


27 


98223 


43216 


64827 


79188 


89943 


98549 


05717 


11857 


17223 


21987 


33 


28 


96887 


42746 


64543 


78979 


89784 


98419 


05607 


11761 


17139 


21912 


32 


29 
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08525 


29 






S2 


88720 


80334 


80027 


00400 


91061 


91682 


02004 


92587 


93061 


93517 


28 






M 


88700 


80324 


80018 


00400 


01042 


91578 


92086 


92579 


08053 


98510 


27 






34 


88600 


80314 


80008 


00480 


01033 


91666 


02077 


92571 


03046 


03502 


30 




55 


4.88688 


80304 


89898 


00471 


01023 


91556 


02060 


92563 


03038 


03495 


35 




56 


88678 


80204 


89888 


00462 


01014 


91547 


02060 


92.«(56 


03030 


93487 


24 






57 


88668 


80284 


89879 


00452 


01006 


91638 


02062 


92546 


93022 


93480 


33 






58 


88657 


80274 


89869 


00443 


00906 


91630 


02044 


92638 


93014 


08472 


22 






59 


88647 


80264 


89869 


00434 


90087 


01521 


02036 


92630 


93007 


03465 


21 




40 


4.88636 


80264 


896^9 


90424 


90978 


91512 


92027 


92622 


02009 


03457 


20 




41 


88626 


80244 


89840 


00416 


90069 


91604 


02018 


92514 


92991 


03460 


10 






42 


88616 


80833 


80830 


00406 


00060 


01405 


02010 


92506 


92983 


93442 


18 






a 


88606 


80225 


80820 


00306 


00061 


91486 


02002 


02498 


92976 


93436 


17 






44 


88601 


80213 


89810 


00386 


00042 


91477 


01993 


92490 


92968 


93427 


16 
15 




45 


4.88684 


80203 


80801 


90377 


90933 


91460 


919H5 


02482 


92960 


93420 




46 


88673 


80103 


89701 


00368 


90021 


01460 


91976 


02473 


03062 


93412 


14 






47 


88603 


80183 


89781 


00368 


90016 


01461 


91968 


02466 


02044 


93406 


13 






48 


88562 


80173 


80771 


00349 


00906 


01442 


91969 


02467 


02036 


03807 


12 






40 


88542 


80162 


89761 


00330 


90806 


01433 


91951 


92449 


92929 


03300 


11 




60 


4.88631 


80162 


89762 


90330 


90887 


01425 


91942 


92441 


92921 


93382 


10 




51 


88621 


80142 


89742 


00320 


00878 


91416 


91934 


92433 


92913 


93376 


9 






62 


88510 


80132 


89732 


00311 


00860 


91407 


91925 


02426 


92005 


93367 


8 






65 


88400 


80122 


89722 


00301 


00860 


01398 


91917 


92416 


92897 


93360 


7 






54 


88480 


89112 


89712 


90202 


90861 


91380 


91908 


92408 


92889 


033o2 


6 




56 


4.88478 


80101 


89702 


00282 


00842 


91381 


91900 


02400 


92881 


93344 


6 




66 


88468 


89091 


80603 


00273 


00832 


91372 


01801 


02392 


92874 


93337 


4 






57 


88467 


89081 


80683 


002G3 


90823 


913C3 


01883 


92384 


92866 


93329 


3 






58 


88447 


89071 


89073 


90254 


00814 


91364 


01874 


92376 


92858 


93322 


2 






60 


88136 


89000 


89G03 


00244 


00806 


91345 


91866 


92367 


92860 


93314 


1 






60 


88126 


80060 


80663 


00235 


0079C 


01336 


9185; 


92369 


02842 


93307 











50° 


6> 


62^' 


630 


54° 


55° 


5(i<> 


570 


58« 


69° 


M. 




DtrrBKBHCB. 










■M 



Digitized by 



Google 



' 


TABI.E XIU 


"1 




TiOOARiTHMs of the Half Sum and DirrEREifcc. 










HALF iVa. 






o ■ 


o 


o 


Q 


o 


e 


o 


o 


o 







M. 


29 


28 


27 


20 


25 


24 


23 


22 


21 


20 









4.94182 


94693 


9498b 


95366 


95726 


96073 


96403 


96717 


97015 


07200 


60 




1 


941T5 


94587 


94982 


95360 


95722 


96067 


96397 


96711 


97010 


97294 


60 






a 


94168 


94580 


94975 


95354 


95716 


960G2 


96392 


96706 


07005 


97289 


58 






s 


94161 


94573 


94969 


9.'^348 


95710 


96056 


96387 


96701 


97001 


97285 


5T 






4 


94154 


94567 


94962 


95341 


95704 


96350 


96381 


96696 


96996 


9728(1 


50 




6 


4.94147 


94660 


94956 


95335 


9569b 


96045 


963T6 


96691 


96991 


97276 


66 




6 


91140 


94553 


94949 


95329 


95692 


96039 


96370 


96686 


96986 


97271 


64 






7 


94133 


94546 


94943 


95323 


95686 


96034 


96365 


96681 


96981 


97266 


63 






8 


0413G 


94540 


94936 


95317 


96680 


96028 


96360 


96676 


96976 


97262 


62 






9 


94119 


94533 


94930 


95310 


05674 


06022 


96354 


96670 


96971 


97257 


61 




10 


4.94112 


94626 


94923 


96304 


95668 


96017 


96349 


06665 


96966 


97252 


60 




il 


94105 


94610 


94917 


95298 


06663 


96011 


96343 


06660 


96962 


97248 


49 






12 


94098 


94513 


94911 


95292 


95667 


96005 


96338 


96656 


96957 


97243 


48 






13 


94090 


94506 


94904 


95286 


95651 


96000 


96333 


96650 


96952 


97238 


4T 






14 


94088 


94499 


94898 


95279 


95645 


96904 


96327 


06645 


96947 


97234 


46 




li 


4.94076 


94492 


94891 


95273 


95639 


95088 


96322 


96640 


96942 


97229 


46 




16 


94069 


94485 


94884 


95267 


95633 


95982 


96316 


96634 


96937 


9722'! 


44 






IT 


94062 


94479 


94878 


95261 


95627 


95977 


96311 


96629 


96932 


97220 


a 






J8 


94055 


94472 


94871 


95254 


96621 


95971 


96305 


96624 


96927 


97216 


42 






19 


94048 


94465 


94866 


95248 


95615 


95965 


06300 


96619 


96922 


97210 


41 




89 


4.94041 


94458 


94858 


96242 


96609 


95960 


^96294 


96614 


96917 


97206 


40 




21 


94034 


94451 


94852 


96236 


95603 


95954 


96289 


96608 


96012 


07201 


SO 






22 


94027 


94445 


94845 


96229 


95697 


95048 


96284 


96603 


96907 


97196 


88 






23 


94020 


94438 


94839 


95223 


95591 


96942 


96278 


06606 


0690S 


97192 


ST 






24 


94012 


94431 


94832 


95217 


95586 


96937 


96273 


06693 


96898 


97187 


36 




26 


4.94005 


94424 


94826 


95211 


06679 


96931 


96267 


90588 


96893 


97182 


36 




26 


93998 


94417 


94819 


96204 


96573 


95926 


96262 


96682 


96888 


97178 


34 






2T 


93991 


94410 


94813 


95198 


96567 


95920 


96256 


9667T 


9688S 


97173 


ss 






28 


93984 


94404 


94806 


95192 


95661 


96014 


96251 


96672 


96878 


97168 


82 






29 


93977 


94397 


94799 


96186 


95655 


06908 


96245 


9666T 


96873 


97163 


SI 




SO 


4.93970 


94390 


94793 


95179 


96549 


95902 


96240 


96562 


96868 


97159 


SO 




81 


93963 


94383 


94786 


96173 


9554S 


06807 


96234 


96656 


96863 


97164 


29 






82 


93955 


94376 


94780 


96167 


96637 


06801 


96229 


96561 


96868 


97149 


28 






88 


93948 


94369 


94778 


95160 


95531 


05886 


96223 


96646 


96868 


97145 


V 






84 


93941 


94362 


94767 


95164 


95525 


96879 


96218 


96641 


96848 


97140 


26 




85 


4.93934 


94356 


94760 


9614H 


95619 


95873 


96212 


96535 


96843 


97135 


26 




86 


93927 


94349 


94753 


96141 


95613 


95868 


9620T 


96630 


96838 


97130 


24 






ST 


93920 


94342 


94747 


95135 


96507 


95862 


96201 


96625 


96833 


97126 


23 






88 


93U12 


94335 


94740 


95129 


96500 


95856 


96196 


96520 


96828 


97121 


22 






89 


93905 


94328 


94734 


05122 


05494 


96850 


96190 


06614 


96823 


97116 


21 




40 


4.93H<J8 


94321 


94727 


06116 


96488 


05844 


96186 


96500 


96818 


97111 


20 




41 


93891 


94314 


94720 


96110 


96482 


95839 


961T9 


06604 


96813 


97107 


19 






42 


93884 


94307 


94714 


95103 


96476 


95833 


961T4 


06498 


96808 


07102 


18 






43 


93876 


94300 


94707 


96097 


96470 


96627 


96168 


96493 


96803 


97097 


IT 






44 


93869 


94293 


94700 


95090 


95464 


96821 


G6162 


96488 


06798 


97092 


16 




46 


4.93862 


94286 


94694 


95084 


95458 


96815 


96157 


96483 


96793 


97087 


16 




46 


93855 


94279 


94687 


95078 


95452 


96810 


96161 


96477 


96T88 


97083 


14 






4T 


93847 


94273 


94680 


96071 


96446 


05804 


96146 


96472 


96T83 


97078 


IS 






48 


938-10 


94266 


94674 


95065 


95440 


95798 


96140 


96467 


96T78 


97078 


12 






40 


93833 


94259 


94667 


96059 


96434 


95792 


96135 


96461 


96772 


07068 


11 




60 


4.93826 


94252 


94660 


95052 


95427 


96786 


96129 


96456 


96767 


97063 


10 




61 


93819 


94245 


94654 


96046 


95421 


96780 


96123 


96461 


96762 


07060 


9 






62 


93811 


94238 


94647 


96039 


96415 


95776 


96118 


96446 


96767 


97064 


8 






6S 


93804 


94231 


94640 


95033 


95400 


96769 


96112 


96440 


96762 


07040 


T 






64 


93797 


94224 


94634 


95027 


96403 


95763 


96107 


96435 


96747 


07044 







65 


4.93789 


94217 


94627 


95020 


95397 


9676T 


06101 


96429 


96742 


97039 


6 




50 


93782 


94210 


94620 


95014 


95391 


96T61 


06095 


96424 


96737 


97035 


4 






57 


93776 


94203 


94614 


95007 


95384 


96745 


96000 


96419 


96T32 


97030 


S 






58 


93768 


94196 


94607 


95001 


95378 


a'S7S9 


06084 


9641S 


96727 


97025 


2 






59 


93760 


94189 


94600 


94995 


95372 


95733 


06079 


96408 


96722 


97020 


1 






60 


98753 


94182 


94593 


94988 95366 


95728 


96073 


06408 


96717 


07015 











60® 


610 


62» 


«30 64° 


650 


660 


670 


680 


60° 


M. 




Dir»KtlSHCB. 
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TABLE XIL 












LooARtTRiis of the Half Sum 


and DlFFBREKCE. 








HALT SUM« 






vr 


u 


o 


o 








u 








6 




M. 


19 


18 


17 


16 


15 


14 


13 


12 
99040 


11 


10 









4.97504 


97621 


98060 


982rt4 


98494 


98690 


98872 


99195 


09335 


60 




1 


97563 


97817 


08056 


98281 


98491 


08687 


98869 


99038 


99192 


99333 


59 






2 


97558 


97812 


98052 


98277 


98488 


98684 


98867 


99036 


99190 


90331 


58 






3 


97554 


97808 


9S048 


98273 


98481 


98681 


98864 


99032 


99187 


99328 


57 






4 


97550 


97804 


98044 


98270 


98481 


98678 


98861 


00030 


99185 


99326 


56 




6 


4.97545 


97800 


98040 


98266 


98477 


98675 


98858 


99027 


09182 


99324 


. 56 




6 


97541 


97796 


98036 


98262 


98474 


98671 


98855 


99021 


99180 


99322 


64 






7 


97536 


97792 


98032 


98259 


98471 


98668 


08852 


99022 


99177 


99319 


53 






8 


97532 


97788 


98029 


98255 


98467 


98665 


98849 


99019 


99175 


99317 


62 






9 


97528 


97784 


98025 


98251 


98464 


98662 


98846 


90016 


99172 


99316 


61 




10 


4.97523 


97779 


98021 


98248 


98460 


96659 


98843 


99013 


99170 


99313 


60 




11 


97619 


97775 


98017 


98244 


98457 


98656 


98840 


99011 


99167 


99310 


49 






12 


97515 


97771 


98013 


98240 


98453 


98662 


06837 


99008 


99165 


99308 


48 






13 


97510 


97767 


98009 


98237 


98450 


98649 


98834 


99005 


99162 


99306 


47 






14 


97506 


97763 


98005 


98233 


98447 


98646 


98831 


99002 


99160 


00304 


46 




16 


4.97501 


97759 


98001 


98229 


98443 


98i643 


98828 


09000 


99157 


09301 


46 




10 


97497 


97754 


97997 


98226 


98140 


98640 


98825 


98997 


99155 


99299 


44 






17 


97492 


97750 


97993 


98222 


98436 


98636 


98822 


98094 


99152 


99297 


43 






18 


97488 


97746 


97989 


98218 


98438 


98633 


98819 


98991 


99150 


99294 


42 






19 


97484 


97742 


97986 


98215 


98429 


98630 


98816 


98989 


99147 


99292 


41 




20 


4.97479 


97738 


97982 


98211 


98426 


98627 


98813 


98986 


99145 


99290 


40 




21 


97475 


97734 


97978 


98207 


9842L 


08623 


98810 


98983 


99142 


09288 


39 






22 


97470 


97729 


97974 


98204 


98419 


98620 


98807 


98980 


99140 


99285 


38 






23 


97466 


97725 


97970 


98200 


98415 


08617 


98804 


0807b 


99137 


99283 


37 






24 


97161 


97721 


97966 


9819G 


98412 


98614 


98801 


08975 


99135 


99281 


36 




25 


4.97457 


97717 


97962 


98192 


98409 


98610 


96798 


98972 


99132 


99278 


36 




26 


97453 


97713 


97958 


98189 


98405 


98607 


98795 


98969 


99130 


99276 


14 






27 


97448 


97708 


97954 


98185 


98402 


98604 


98792 


98967 


99127 


99274 


33 






28 


97444 


97704 


97950 


98181 


98398 


98601 


98789 


98964 


99124 


99271 


32 






29 


97439 


97700 


97946 


98177 


98395 


98597 


96786 


98961 


99122 


99260 


31 




30 


4.97435 


97696 


97942 


98174 


98391 


98594 


98788 


98958 


99110 


09267 


30 




31 


97430 


97091 


97938 


98170 


9838S 


98591 


98780 


98955 


99117 


99264 


29 






32 


97426 


97087 


97934 


98166 


98384 


98588 


98777 


98953 


99114 


90262 


28 






S3 


97421 


97683 


97930 


96162 


98381 


98584 


98774 


98950 


99112 


99260 


27 






34 


97417 


97679 


97926 


98159 


98377 


98581 


98771 


98947 


99100 
00106 


99257 
99255 


26 
25 




35 


4.97412 


97674 


97922 


98155 


98373 


98578 


98768 


98944 




36 


97408 


97670 


97918 


98151 


98370 


98574 


08765 


98941 


99104 


99262 


24 






37 


97403 


97666 


97914 


98147 


98366 


98571 


98762 


96938 


00101 


99250 


23 






38 


97899 


97662 


97910 


98144 


98363 


98568 


98759 


98936 


09099 


00248 


22 






30 


97394 


97657 


97906 


98140 


98359 


98565 


98756 


98933 


99096 


09245 
99243 


21 




40 


4.97390 


97653 


97902 


96136 


98356 


98561 


98753 


98030 


00003 


20 




41 


97385 


97649 


97898 


98132 


98352 


98558 


98750 


98927 


00091 


99241 


10 






42 


97381 


97645 


97894 


98129 


98349 


98555 


98746 


98924 


99088 


99236 


18 






43 


97376 


97640 


97890 


98125 


98345 


98551 


98743 


98921 


09086 


99236 


17 






44 


97372 


97636 


97886 


98121 


98342 


98548 


98740 


98919 


00083 


99233 
90231 


16 




45 


4.97367 


97632 


97882 


98117 


98338 


98545 


98737 


98916 


00080 


15 




46 


97363 


97627 


97878 


98113 


98334 


98541 


98734 


98913 


00078 


99220 


14 






47 


97358 


97623 


97874 


98110 


98331 


98538 


98731 


98910 


09075 


00226 


13 






48 


97353 


97619 


97870 


98106 


98327 


98535 


98728 


08904 


99072 


09224 


12 






49 


97349 


97615 


97866 


98102 


983^4 


98531 


98725 


98904 


99070 


00221 


11 




50 


4.97344 


97610 


97861 


98096 


98320 


98528 


98722 


98901 


09067 


99219 


10 




51 


97340 


97606 


97857 


98094 


98317 


98525 


98719 


98898 


99064 


99217 


9 






52 


97335 


97602 


97853 


98090 


98313 


98521 


98715 


98896 


09062 


99214 


8 






53 


97331 


97597 


97849 


98087 


98309 


98518 


98712 


96893 


09059 


99212 


7 






54 


97326 


97593 


97845 


98083 


98306 


98515 


98709 


98890 


99056 


99200 


6 




55 


4.97322 


97589 


97841 


98079 


98302 


98511 


98706 


98887 


09054 


00207 


6 




56 


97317 


97584 


97837 


98075 


98299 


98508 


98703 


98884 


99051 


99204 


4 






57 


97312 


97580 


97833 


98071 


98205 


98505 


98700 


98881 


09048 


09202 


3 






58 


97308 


07576 


97829 


98067 


98291 


98501 


98697 


98878 


99046 


00200 


2 






59 


97303 


97571 


97825 


98063 


98268 


98498 


98694 


98875 


99043 


00197 


1 






60 


07299 


97667 


97821 


98060 


98284 


98494 


98690 


98872 


99040 


99195 









70'^ 


7lo 


720 


730 


740 


750 


760 


770 


780 


790 


M. 


DfrrKHKRCB. 
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TABLE XII. 
LooARiTHMS of the Half Sum and Diffbrevcb. 



^ 



M. 



10 

11 

12 
13 
14 



15 
16 
IT 
18 
19 



ao 

21 
22 
23 
24 



25 
26 
2T 
28 
29 



SO 
31 
32 
S3 
34 



35 
36 

37 
38 
39 



40 
41 
42 
43 

44 



45 
46 
47 
48 
49 



50 
51 
52 
53 
54 



55 
56 
57 
58 
59 
GO 



4.99162 
90450 
99158 
99456 
09454 



4.99462 
99450 
99448 
99446 
99444 



4.99442 
99440 
99438 
90436 
99434 



4.99432 
99429 
99427 
99425 
99423 



4.99421 
99419 
99417 
99415 
99413 



4.99411 
90400 
99407 
99404 
99402 



4.99400 
90398 
99396 
99394 
99102 



4.99390 
90388 
90385 
90383 
99381 



4.99379 
99377 
99375 
99372 
9937<l 



4.99308 
90366 
99364 
99362 
99359 



4.90357 
99355 
99353 
99351 
99348 



4.99346 
99344 
99342 
99340 
09337 
90335 



80© 



00576 
99573 
99572 
99670 
99568 



99566 
99565 
99563 
90561 
99559 



99557 
99556 
90554 
99552 
99550 



99548 
99546 
99545 
99543 
99541 



99539 
99537 
99535 
99533 
99532 



99530 
99528 
99526 
99524 
99522 



99520 
09518 
00517 
99515 
99513 



99511 
99509 
99507 
99505 
99503 



99501 
99499 
99497 
99405 
99494 



99402 
99490 
99488 
99486 
99484 



99482 
99480 
99478 
99476 
99474 



99472 
99470 
90468 
99466 
99464 
99462 



810 



0P675 
00674 
90672 
99670 
90669 



99667 
90666 
99664 
99663 
99661 



99659 
99658 
99656 
99655 
99653 



99651 
99650 
99648 
99647 
99646 



99643 
99642 
99640 
09638 
00637 



09635 
99633 
99632 
99630 
99629 



90627 
99625 
99624 
99622 



99618 
99617 
99615 
99613 
99612 



99610 
99608 
99607 
99605 
99603 



99601 
00600 
99598 
90596 
99595 



99693 
99591 
99589 
99688 
99586 



99584 
09582 
00581 
00570 
00677 
00675 



820 



6 



09761 
99760 
99750 
99757 
99756 



09755 
99753 
99752 
99751 
99741^ 



99748 
99747 
99745 
99744 
99742 



99741 
99740 
00738 
99737 
99736 



99734 
9973$ 
99731 
99730 
99728 



99727 
99726 
99724 
99723 
99721 



99720 
99718 
99717 
99716 
99714 



99713 
99711 
99710 
09708 
00707 



99705 
99704 
99702 
90701 
99699 



99695 
99693 
99692 



99690 
99689 
99687 
99686 
99684 



99688 
90681 
99680 
99678 
99677 
99675 



830 



99834 
99833 
09S32 
99831 
99830 



99829 



99827 
99825 
99824 



99823 
99822 
99821 
99620 
09819 



99817 
99816 
99815 
99814 
99813 



99812 
99310 
00800 
09808 
00807 



99800 
99804 
09803 
09802 
09801 



90800 
99798 
99797 
99796 
99795 



99793 
99792 
99791 
99790 

99788 



99787 
99786 
99785 
99783 
99782 



99781 
90780 
99778 
99777 
99776 



99775 
99773 
99772 
99771 
99769 



99768 
99767 
99765 
99764 
99763 
99761 



84® 



99894 
99893 
99892 
99691 
99891 



99890 
00889 
99888 



99887 



99885 
99884 
99883 
99882 
99881 



99880 
00879 
99879 
99878 
99877 



99876 
99875 
99874 
99873 
99872 



99871 
99870 



99868 
90867 



99866 
99865 
99864 
99863 
99862 



99861 
99860 
99859 
99858 
99857 



99856 
99855 
99854 
99853. 
99852 



99851 
99850 
99848 
99847 
99846 



99845 
99844 
99843 
99842 
99841 



99840 
09839 
99838 
99837 
99836 
99834 



85© 



99940 
00940 
09039 

99938 
99938 



99937 
99936 
99936 
99935 
99934 



99934 
09933 
99932 
99932 



99930 
99929 
99929 



9992 7 

99926 
99926 
99925 
99924 
99923 



99923 
99922 
99921 
99920 
99920 



99919 
99918 
99917 
99917 
99916 



99915 
99914 
99913 
99913 
99912 



99911 
99910 
99909 
09909 
99908 



99907 
09906 
99905 
09904 
99904 



99903 
99902 
09901 
99900 
09899 



99898 
99898 
99897 
99896 
99895 
99894 



86® 



99974 
99973 
99978 
99972 
99972 



99971 
99971 
99970 
99970 
00969 



99969 
99968 
99068 
99967 
99967 



99967 
99966 
99966 
99965 
99964 



99961 
99963 
99963 
99962 
99962 



99961 
99961 
99960 
00960 
09959 



99959 
99958 
99958 
99957 
99956 



9995G 
99955 
99955 
99954 
99954 



99953 
99952 
99952 
99951 
99951 



99950 
99949 
99949 
99948 
99948 



99947 
99946 
99946 
99945 
99944 



99944 
99943 
99942 
99942 
99941 
99940 



870 



99993 
99993 
99993 
99993 
99992 



99992 
99992 



99991 



99991 
99991 
99990 
99990 
99990 



09990 



99989 
99989 
9998U 



99988 
99988 
9998b 
99987 
99987 



99987 
99986 
99986 
99986 
99985 



99985 
99985 
99984 
99984 
99984 



99983 
99983 
99983 
99982 



99982 
99981 
99981 
99981 
99980 



99980 
09979 
99979 
99979 
99978 



99978 
99977 
99977 
99977 
99976 



99976 
99975 
99975 
99974 
99974 
99974 



00000 
00000 
00000 
00000 
00000 



00000 
00000 
00000 
00000 
00000 



00000 
00000 
00000 
00000 
00000 



00000 
00000 
99999 
99999 
09999 



99999 
99999 
99999 
99999 
99999 



99999 
99999 
99999 
99999 
99998 



99998 
99908 
99998 
99998 



99998 
99998 
99997 
99997 
99997 



99997 
99997 
99997 
99997 
99996 



99996 
99996 
99996 
99996 
99996 



99995 
99995 
99995 
99996 
99995 



99994 
99994 
99994 



99994 
99994 
99993 



880 89° 



60 
60 
68 
67 
56 



55 
64 
63 
52 
61 



60 

49 
48 
47 
46 



46 
44 
43 
42 
41 



40 
39 
38 
37 
36 



35 
34 

83 
82 
31 



30 
20 
28 
27 
26 



25 
24 
28 
22 
21 



20 
19 
18 
17 
16 



15 
14 
13 
12 
11 



10 

8 
7 
6 



6 
4 
8 

2 

1 
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TABLE xnr. 

LocAtiiTHMs of the Apparent Time, or Horary Anqlt;. 






HiJUft^ 




Pnol>OJlTlC»AL PAkTS FOU SECOND^. 1 




0. 


a* 


B. 


B. 


s. 


a. 


&. 


A. 


s. 


a« 


a. 


A, 


A. 


s. 


s. 


fl. 




M. 





10 


20 


30 


40 


59 


09 




1 


2 


3 


4 


fi 





1 


8 


9 







l^ 


12127 


i'zy^i 


07551 


32530 


51921 


07757 


50 


















1 


^ 07757 


SUIT 


1^2745 


02970 


12127 


29190 


27003 


58 






















2 


5.27!>(i3 


;i49Ui 


11352 


10345 


5295 1 


58210 


03181 


57 






















S 


G3IK1 


,J7B77 


72332 


70570 


80011 


M472 


88l0tJ 


50 






















4 


^SBIG-^ 


91711 


95121 


98199 


01557 


04095 


07550 


55 






















1 ^ 


U.Q7^^U 


1030^ 


13155 


15828 


18421 


20938 


23385 


54 

























233^5 


25T05 


2H0!^E 


30337 


32530 


340S1 


30774 


53 






















7 


S0771 


3H81T 


4081-1 


12700 


41675 


10543 


48372 


52 






















» 


48372 


50101* 


519in 


53030 


5532^1 


50977 


58000 


51 






















9 


5B6U:> 


00t9t 


017VJ 
7059^ 


0320f> 

7 1 OWh 


04801J 
73355 


00291 


07751 
7002h 


50 






















a. 07751 


OUlhlU 


74702 






















11 


7002s 


77^31 


;8(J20 


79HHh 


81137 


82309 


83584 


48 






















12 


83581 


i^4Th2 


e59<j;^ 


^7120 


8827 1* 


HOlU 


00535 


47 






















13 


90535 


Dion 


92733 


03812 


91877 


05 93 9 


90970 


40 






















tJ 


•,yfiy7o 


979^7 


99013 


00017 


01099 
01^730 


01090 
0TO55 


02900 
08501 


45 


03 


187 


2hU 


373 


407 


5^i* 


i^ 


tTo 


hAi^ 




IJ 


7.02'Jlio 


03Ua{i 


OiinG'J 


05807 


44 




10 


O^iifil 


0'JI04 


10351 


1123C 


12108 


12972 


13827 


43 


87 


175 


203 


350 


138 


520 


014 


702 


im 




17 


13h2r; 


Ei07i 


15513 


10314 


17107 


17982 


18790 


42 


82 


105 


24 b 


331 


413 


4lH^j579^^i<i2 


741 




18 


187£K) 


19590 


20383 


2iioe 


31947 


22719 


23483 


41 


78 


150 


234 


313 


391)409 


5471025 


704 




lU 


23483 


24241 


2 1993 


2573.S 


20177 


27210 


27930 


49 


74 


148 


211 


290 
28^1 


370[444 


5|J> 592 


000 
03:1 




20 


7.27]'^() 


2a050 


29371 


30070 


30782:31470 


32171 


39 


70 


140 


352 


422 


492 


503 




21 


3217 1 


:t2Hj7 


33>38 


31213 


31881 35549 


30209 


38 


07|r34 


201 


im 


335 


103 


170 


537 


004 




22 


302 OU 


3 6 SOI 


37514 


3f^l50 


38800 


39435 


40007 


37 


04 


128 


192 


250 


320 


384 


149 


513 


577 




2A 


490<17 


Ktooa 


41315 


41033 


42510 


43155 


43700 


30 


01 


123 


184 


215 


394; 


308 


130 


491 


^^2 




24 


4370U 


14301 

J787U 


14957 


45540 


10138 
10580 


40722 
50 UH 


47302 
50700 


35 
31 


59 
50 


118 

m 


171 
109 


235 


295 


353 


412 


471 


531 
509 




2^> 


7.47302 


4H452 


19021 


2^2 339 


390^452' 




20 


60706 


51200 


51811 


52358 


52902 


53443 


53980 


33 


54 


109 


103 


218 


272 


327 


381 


430 


190 




27 


53080 


V1514 


55045 


55572 


50090 


5001T 


57135 


32 


62 


105 


157 


209 


202 


314 


307 


420 


472 




2B 


57135 


570.1 


5S102 


5H070 


59170 


59070; 


00179 


31 


51 


lot 


152 


202 


253 


303 


354 


405 


455 




2'J 


00179 


OnOTO 


01 170 


0iri^i2 


02151 


02G30 


03120 


SO 


49 
47 


08 
05 


147«I05 
142 189 


214 

230 


293 
284 


342 

331 


302 
378 


141 
420 




BO 


7.03120 


oiorro 


0lO7h 


04553 


05020 


05 100 


05004 


29 




3t 


C5iWj1 


(Hi 120 


OOhOl 


0735 1 


07809 


06204 


08717 


28 


40 


92 


137 


183 


220 


275 


321 


300 


412 




32 


0^717 


{ill 107 


09iilG 


70001 


70505 


70940 


71385 


27 


44 


89 


133 


178 


222 


207 


311 


355 


4 00 




3lt 


7I3B5 


71H22 


72257;720tiO 


73119 


73548 


73974 


20 


43 


BO 


l^J 


172 


215 


258 


301 


344 


3tiB 




^3 


73071 


7439.S 


74H11* 


75239 
777I0 


75057 
78122 


70073 
7«52(s 


70487 
78929 


25 

24 


42 
41 


8S 
81 


125 
122 


107 
102 


200 


1^\ 


293 
284 


334 
325 


377 

3O0 




r*70lH7 


70S^J^ 


7730?% 


203 243 




SO 


78021J 


79320 


797 2S 


80124 


80519 


80912 


81303 


23 


49 


70 


118 


158 


197 237 


277 


310 


350 




37 


8130;^ 


HI 093 


y20Hl 


82107 


8285 1 


S323J 


83015 


22 


39 


77 


115 


154 


192 


231 


270 


308 


31i 




%H 


83015 


S3994 


tJ4372 


84747 


85122 


85491 


8580li 


21 


38 


75 


112 


150 


187 


225 


A%A 


300 


338 




VJ 


85800 


H0235 


80003 
B8778 


80900 
^9135 


S7331 


87097 


88050 


20 


37 


73 


109 


141^ 
142 


182 
i78 


219 
2i;i 


250 
2111 


202 
284 


32^ 
321- 




4Q 


7.H805U 


*5419 


89491 


89840 


001 OS 


10 


30 


71 


100 




41 


90198 


90550 


99900 


91218 


91500 


91941 


02280 


18 


35 


TO 


104 


139 


J74 


208 


213 


278 


313 




42 


9'22m 


92021) 


92070 


933 U 


03050 


93087 


94324 


17 


34 


68 


102 


ISO 


170 


20-1 


2:18 


272 


300 




43 


94324 


91059 


04092 


95325 


05050 


95980 


90315 


10 


S3 


60 


100 


133 


100 


\mn2 


2(L> 


299 




44 
45^ 


96315 


000 ri 


iHiOOh 


972!>3 


97017 


97030 
998 lu 


082O9 


15 


32 
32 


05 
03 


97 
95 


130 
1^7 


102 
158 


194 

J 90 


227 
222 


25t> 
253 


202 
280 




;. 98200 


f*8580 


01^890 


0(*217 


90534 


00103 


14 




40 


ii.0010:i 


£M)t70 


09788 


01000 


01409 


01717 


02025 


13 


31 


02 


93 


121 


15:* 


180 


218 


248 


279 




47 


02025 


02331 


92030 


02941 


03244 


93540 


03847 


12 


30 


01 


01 


121 


152 


I8:i 


212 


243 


273 




48 


03817 


04147 


04 110 


Ol74f 


05041 


05330 


05031 


11 


30 


m 


m 


nil 


I4K 


178 


208 


238 


208 




49 


05631 


05925 


00218 


00510 


00800 


O7O90 
08800 


07379 


10 


29 

28 


5B 
57 


87 
"85 


110 

114 


145 
M2 


175 

171 


204 
200 


233 
228 


202 
257 




A9 


8,07179 


07007 


07954 


0624O 


08525 


09092 


9 




51 


09992 


00374 


99050 


00936 


10210 


10494 


10772 


8 


28 


50 


84 


112 


110 


lOH VM\ 


224 


252 




52 


I0T72 


11018 


11321 


11500 


I1B73 


12147 


12410 


7 


27 


&& 


82 


110 


138 


105 


193 


220 


2-lb 




5^ 


12 UU 


12001 


12901 


13231 


13500 


13708 


L4035 





27 


54 


81 


198 


135 


102 


180 


21G 


U3 




54 
56 


y.MOiil 


!430i 

15883 


1 1507 
10144 


14832 


15090 


15359 


15021 


5 


20 
20 


53 

si 


70 
~78 


100 
104 


133 
130 


159 
150 


185 
182 


212 
208 


2*^9 
231 




104^4 


10G03 


lG9:il 


17170 


4 




5G 


17179 


17430 


17092 


17017 


18292 


18455 


18708 


S 


25 


51 


77 


102 


127 


153 


179 


201 


229 




G7 


18708 


ISOOI 


19212 


19403 


19713 


19903 


20211 


3 


25 


50 


75 


100 


125 


1501 175 


200 


22 1 




5M 


20211 


20150 


207 tWJ 


20953 


21108 


21444 


2 1 0Kb 


1 


21 


40 


73 


98 


123 


147 


172 


100 


220 




59 


2108h 


21932 


22175 


22117 


2265 H 


22h9n 


23110 





24 
1*^ 


48 
2s. 


72 
3a* 


90 
4*- 


120 
5^. 


145 
G«. 


lti9 


193 


2)7 






oo«- 


50»' 


40»- 


VP- 


20»- 


io». 


O". 


M. 
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27 




LlXIAftlTfJMS of the A^tMKENT TlMC, OF HoRAMT AnOLB. 1 




1 Hour. 




ritoroGTtOltAL l*AATS FOR StCUSJl:^. 1 1 


». 


s^ 


H, 


fl. 


9. 


9, 


B. 


li. 


S, 


«. 


fi. 


s. 


e^ 


B, 


M. . 


M. 





10 


2Q 


10 


40 


50 


60 




1 


2 


1 


4 


5 





7 


8 9 1 


Q 


8.2-ilJU 


23 ITU 


236 1 f- 


23856 


24004 


21131 


24507 


59 


24 


47 


71 


0.J 


lib 


14-i 


I6tj 


1 *Jl 


21 H 


I 


21^07 


^m-i 


25037 


25272 


25505 


25738 


25971 


58 


23 


47 


7U 


03 


110 


14U 


im 


(hi 


2 ! 1. 


3 


2.jtj; 1 


202()J 


2tn3l 


26t»^il 


208<>4 


27123 


27152 


57 


23 


40| 09 


OL 


115 


133! 


101 


IM 


2o; 


3 


2r3,v^ 


..'7580 


27S07 


2S0J 1 


2d200 


2*1 1 ^C 


28711 


56 


23 


45 


Ob 


01 


113 


13(j 


I5t 


iM 


201 


4 


^7il 


28l».i:j 


201 5[ 


29383 


20005 


20827 


30049 


55 


22 
22 


44 
44 


67 

66 


81. 
8J 


111 

m 


I3y 

13] 


15( 

15^ 


17: 


;iOl 
10^ 


5 


d.imiu 


3J27U 


3041H 


3o;n^ 


300:^9 


31148 


3[3{i4j 


54 


5 


lUfi4^ 


31583 


31800 


32016 


32233 


32 Mr- 


320«i3 


53 


n 


43 


05 


8t 


108 


Hi. 


I5i 


il-A 


io.> 


7 


33Wir»3 


32>^77 


3309 1 


33304 


33517 


33729 


33940 


52 


21 


43 


01 


55 


lOlj 


12^ 


MO 


170 


lOl 


» 


13940 


3115) 


31302 


31572 
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5744 


5682 


6622 








14 


6410 


6825 


6218 


.6164 


6088 


6614 


6942 


6878 


6607 


6748 


6681 


6621 






M 


0.6409 


6824 


6242 


6168 


6086 


6012 


6941 


5672 


6806 


6742 


6680 


6620 






M 


6407 


6323 


6241 


6161 


6065 


6011 


6940 


6871 


5805 


6741 


6679 


6619 








17 


6406 


6821 


6280 


6160 


6684 


6010 


6989 


6870 


6804 


6740 


6678 


5618 








18 


6405 


6320 


6288 


6159 


6088 


6009 


6988 


6869 


6603 


6738 


5677 


6617 








19 


6403 


6818 


6287 


6158 


6061 


6608 


6986 


5868 


5801 


6787 


6676 


6616 






20 


0.6402 


6817 


6235 


6156 


6080 


6006 


6985 


5867 


5800 


5736 


5675 


6615 


20 




21 


6400 


6316 


6234 


6155 


6079 


6005 


5984 


6866 


6799 


5736 


6674 


5614 


21 






as 


6899 


6814 


6288 


6154 


6078 


6601 


6983 


6864 


6798 


5784 


6678 


6618 


22 






» 


6897 


6313 


6281 


6152 


6076 


6008 


6962 


6868 


5797 


6738 


5672 


5612 


22 






94 


6396 


6311 


6230 


6151 


6075 


6002 


6961 


6862 


6796 


6782 


6671 


6611 


24 




25 


0.6894 


6810 


•829 


6150 


6074 


6000 


6929 


6861 


5795 


6731 


6670 


6610 


25 




29 


6398 


6809 


6827 


6149 


6073 


5999 


6928 


6860 


6794 


5786 


6660 


6669 


26 






27 


6392 


6807 


6226 


6147 


6071 


5996 


6927 


6669 


6T98 


5729 


5608 


6666 


27 






28 


0890 


6806 


6225 


6146 


6070 


6907 


6926 


6668 


6792 


5728 


6667 


6607 


26 






29 


6889 


6806 


6828 


6145 


6069 


6996 


5925 


6667 


5791 


6727 


6666 


5606 


29 




10 


0.0887 


0806 


6222 


6148 


6068 


6994 


6921 


6865 


6790 


6726 


6666 


6606 


ho 




SI 


6886 


6302 


6221 


6142 


6066 


6998 


5928 


5864 


6788 


5726 


6664 


6604 


81 






S2 


6884 


6800 


6219 


6141 


6065 


5991 


6921 


6858 


6787 


6724 


6668 


5608 


82 






ss 


6883 


6290 


6218 


6140 


6064 


6991 


6920 


6862 


5786 


6728 


6662 


6602 


88 






M 


6882 


6298 


6217 


6138 


6068 


5990 


6919 


5861 


6785 


6722 


6661 


6601 


84 




85 


0.63»0 


6296 


6216 


6187 


6061 


6988 


6918 


6850 


6784 


6721 


6660 


6600 


86 




26 


6879 


6295 


6214 


6186 


6060 


6967 


5917 


6849 


6783 


6720 


6650 


6600 


86 






87 


6877 


6294 


6218 


6134 


6050 


5986 


6916 


5848 


6788 


6719 


6658 


6699 


87 






38 


6876 


6292 


6211 


6188 


6058 


6965 


6914 


5847 


6781 


5718 


6657 


6698 


88 






89 


6876 


6291 


6210 


6182 


6056 


6984 


69l:i 


5846 


5780 


6717 


6656 


6697 


80 




40 


0.6378 


6289 


6209 


6131 


6055 


6982 


5912 


6844 


6779 


6716 


5655 


6506 


40 




41 


6872 


628t> 


6207 


6129 


6054 


6981 


6911 


6843 


5778 


5715 


6654 


6696 


41 






42 


6370 


6287 


0206 


6128 


6053 


5960 


6910 


6842 


5777 


6718 


6658 


6694 


42 






48 


6369 


6286 


6205 


6127 


6051 


6079 


5909 


6841 


5776 


5712 


6662 


6698 


48 






44 


6367 


6284 


6208 


6125 
6124 


0050 


5078 


5008 


6840 


6774 


6711 


6651 


5692 


44 




45 


0.6806 


6288 


6202 


6049 


5976 


6906 


6839 


5773 


6710 


5650 


6591 


46 




4ft 


6865 


6281 


6201 


6128 


6048 


5975 


5905 


5888 


6772 


6709 


6649 


5690 


46 






47 


6363 


6280 


6199 


6122 


6047 


5974 


5904 


5887 


5771 


6708 


6648 


5689 


47 






48 


6862 


6278 


6198 


6120 


6045 


6973 


6908 


5886 


5770 


6707 


6647 


6688 


48 






49 
" 50 


6360 


6277 


6197 


6119 


6044 


6972 


6902 


6884 


5769 


6706 


6646 


6587 


49 




0.6859 


6276 


6195 


6118 


6043 


5971 


5901 


5833 


5768 


6705 


5645 


5586 


60 




51 


6358 


6274 


6194 


6117 


6942 


5969 


5900 


5882 


5767 


6704 


6644 


6686 


61 






52 


6856 


6273 


6198 


6115 


6040 


5968 


6898 


6831 


5766 


5708 


6648 


6584 


52 






58 


6855 


6272 


6191 


6114 


6089 


5967 


5897 


5880 


5765 


5708 


5642 


5688 


68 






54 


6853 


6270 


6190 


6118 


6038 


696(1 


6896 


5829 


5761 


6701 


6641 


6582 


64 




55 


0.6352 


6261> 


6189 


6111 


6037 


5965 


5895 


5828 


5763 


6700 


6640 


5681 


55 




56 


6851 


6268 


6188 


6110 


6030 


5963 


5894 


5827 


5762 


5699 


5680 


6680 


66 






57 


6349 


6266 


6186 


6100 


6034 


5962 


5893 


5825 


6761 


6606 


6688 


6679 


67 






58 


6818 


6266 


6185 


6108 


0088 


5961 


5892 


6624 


6760 


6607 


5687 


6678 


66 






59 


6346 


6264 


6184 


6106 


6082 


5960 


6800 


6823 


6760 


6606 


6686 


6677 


50 






M. 


410 


420 


4SO 


440 


45« 


460 


470 


480 


490 


6OO 


510 


620 


M. 




APPARENT ALTITUDES. 







Digitized by 



Google 



\ 



40 


" 






TAftLE XV. 












LooARiTHi^s of the Apfaeemt Altitudbs: 








APPARENT ALTITUDESi 






O 


o 


































M. 


63 


64 


55 


56 


57 


58 


59 


60 


61 


62 


63 


64 


M. 







a. 6577 


5520 


5466 


5414 


6364 


6316 


5269 


5225 


6182 


6141 


6101 


5063 







1 


6576 


5520 


5465 


5413 


6363 


6315 


6269 


5224 


5181 


6140 


5101 


6063 


1 






2 


6575 


5519 


5465 


5413 


5362 


5314 


586^ 


5223 


5180 


5139 


5100 


6062 


2 






3 


5574 


5518 


54G4 


5412 


5362 


6313 


5867 


5223 


6180 


6139 


5099 


5062 


8 






4 


5673 


5517 


5463 


5411 


5361 


6313 


5266 


5222 


5179 


513b 


5099 


6061 


4 




5 


0.5572 


5516 


5462 


5410 


6360 


5312 


5266 


6221 


517b 


5137 


6098 


5060 


6 




6 


5571 


6515 


5461 


5400 


6359 


5311 


5265 


5280 


6178 


5137 


5097 


6060 


6 






7 


5570 


6514 


6460 


6408 


6358 


6310 


5264 


6220 


6177 


5136 


5097 


6059 


T 






8 


5560 


5613 


5450 


5407 


5358 


6309 


6263 


6219 


6176 


5135 


5096 


6068 


8 









6568 


6512 


5458 


6407 


5367 


5309 


5263 


5218 


5176 


513.5 


5095 


5058 







10 


0.5567 


5511 


5458 


6406 


5356 


6308 


5862 


6817 


5175 


6134 


5095 


5067 


10 




u 


6666 


6510 


5457 


6405 


6355 


6307 


6261 


6217 


6174 


6133 


6094 


5057 


11 






13 


6665 


5509 


6456 


6404 


6354 


5306 


5260 


6216 


6173 


6133 


6093 


6066 


18 






1$ 


6664 


5509 


5455 


5403 


5353 


6306 


5260 


5815 


6173 


5132 


5093 


5055 


13 






14 


6563 


6506 


6454 


6402 


5353 


6305 


5869 


6216 


6172 


5131 


5092 


6065 


14 




16 


0.5662 


5607 


6453 


6402 


5362 


6304 


6258 


6814 


6171 


61^1 


5092 


6054 


16 




10 


6661 


6606 


6452 


6401 


6351 


6303 


6257 


6813 


6171 


6130 


6091 


6054 


16 






17 


6560 


6505 


6461 


6400 


5360 


6302 


6257 


6812 


5170 


6129 


5000 


6053 


IT 






18 


6650 


6504 


6451 


5399 


6349 


6308 


6256 


6812 


6169 


6129 


6090 


5062 


18 






19 


6659 


6603 


6450 


6398 


6349 


6301 


6255 


6811 


5169 


5188 


5089 


6052 


19 




20 


0.6658 


6502 


5449 


6397 


5348 


6300 


5254 


6210 


5168 


6127 


5088 


6051 


80 




81 


5657 


6501 


6448 


6396 


6347 


6299 


5254 


5809 


5167 


6127 


6088 


6051 


81 






28 


5656 


6500 


6447 


6396 


6346 


6299 


6853 


6209 


6167 


5126 


5087 


5050 


28 






83 


6665 


5499 


5446 


6895 


6345 


6898 


6252 


6808 


5166 


6125 


5087 


6049 


83 






84 


6664 


5499 


5445 


6394 


5345 


6297 


6251 


5207 


616. 


5125 


6086 


6049 


84 




8« 


0.6553 


6498 


5144 


6393 


5344 


6296 


6251 


6207 


6164 


5124 


6085 


5048 


86 




80 


6652 


5497 


5444 


5392 


5343 


5295 


6260 


6806 


6164 


5123 


5086 


5048 


86 






87 


6561 


6496 


5443 


6391 


6312 


6295 


6249 


5205 


6163 


6123 


5084 


6047 


87 






88 




5495 


5448 


6391 


5341 


6294 


6248 


6204 


6168 


6128 


5083 


5046 


88 






80 


6549 


6494 


5441 


5390 


5341 


6893 


6848 


6204 


6168 


6121 


5083 


5046 


80 




30 


0.5648 


6493 


5440 


6389 


5340 


6892 


6247 


5203 


6161 


6121 


6082 


5045 


30 




31 


6647 


6492 


6489 


6386 


6339 


6298 


5246 


5202 


6160 


6120 


5081 


5045 


31 






38 


6646 


6491 


5438 


5387 


.5338 


6291 


6245 


5801 


6160 


6119 


6081 


6044 


38 






83 


6545 


6490 


6437 


5386 


5337 


5890 


5245 


6201 


5159 


6119 


5080 


6043 


33 






34 


6644 


5490 


5437 


6386 


5336 


5289 


5244 


6200 


5158 


6118 


6080 


6043 


34 




36 


0.5544 


5489 


6436 


5385 


5336 


6288 


5243 


6199 


6158 


6117 


5079 


5042 


36 




36 


6643 


6488 


5436 


6384 


6335 


6288 


5842 


5199 


6157 


5117 


5078 


6042 


36 






37 


6642 


5487 


6434 


6383 


6334 


5287 


5242 


5198 


6166 


6116 


5078 


6041 


37 






38 


6541 


6486 


6433 


6382 


5333 


6286 


6241 


6197 


6156 


6115 


5077 


6040 


38 






39 


6640 


5486 


5432 


6381 


6332 


6886 


6240 


6197 


5156 


5115 


6076 


5040 


39 




40 


0.5530 


6484 


5431 


5381 


5332 


5285 


6239 


6196 


5154 


6114 


6076 


6030 


40 




41 


6538 


6488 


5431 


5380 


6331 


6284 


6239 


5195 


6153 


5113 


6075 


6039 


41 






48 


6537 


6482 


5430 


6379 


5330 


6283 


5238 


6194 


5153 


6113 


6076 


6038 


48 






43 


6636 


6481 


6429 


6378 


6389 


6282 


6837 


6194 


5152 


6112 


6074 


6037 


43 






44 


6535 


5481 


6428 


6377 


5328 


5282 


5236 


6193 


6151 


5112 


5079 


6037 


44 




45 


0.6634 


6480 


6427 


6376 


6328 


6881 


5236 


5192 


6161 


6111 


5073 


5036 


46 




46 


6533 


5479 


6426 


6376 


6327 


6280 


5235 


5198 


6150 


6110 


607i 


5036 


46 






47 


6532 


6478 


6425 


5376 


5326 


6879 


6234 


6191 


5149 


5110 


5071 


5035 


47 






48 . 


6531 


6477 


6425 


6374 


6325 


6278 


5233 


6190 


6149 


6109 


6071 


6034 


48 






49 


6531 


6476 


5424 


6373 


5325 


6278 


5233 


5190 


5148 


510b 


5070 


5034 


49 




60 


0.6530 


5475 


5423 


6372 


5324 


6277 


523k 


6189 


6147 


6108 


5070 


5033 


60 




61 


6629 


6474 


6422 


5371 


5323 


6276 


5231 


6188 


6147 


6107 


6069 


5033 


61 






62 


5628 


6473 


5421 


6371 


6322 


6275 


6230 


6187 


6146 


6106 


5068 


6032 


68 






63 


6527 


6473 


5480 


6370 


5321 


6275 


5230 


6187 


5145 


5106 


6068 


5031 


63 






54 


5526 


5472 


6419 


6369 


5321 


5274 


5229 


6186 


6145 


5105 


6067 


5031 


54 




55 


0.5525 


5471 


6419 


536b 


5320 


6273 


5828 


618 i 


6144 


6104 


5066 


5030 


65 




50 


6524 


6470 


6418 


5367 


6319 


6272 


6228 


5185 


6143 


6104 


5066 


6030 


66 






67 


6623 


6469 


5417 


6367 


63ie 


6272 


5227 


5184 


6143 


5103 


6065 


6029 


67 






68 


6522 


5468 


5416 


6366 


6317 


5871 


5226 


5183 


6142 


6102 


5065 


5028 


68 






69 


6521 


6467 


5415 


6366 


6317 


6270 


6225 


5183 


5141 


5102 


6064 


502b 


59 




M. 


680 


540 


550 


66O 


670 


68O 


590 


6OO 


6I0 


629 


63° 


640 


M. 


APPARENT ALTITODEB 





Digitized by 



Google 





TABLE XV. 41 






Logarithms of the Apparent Altitudes. 






APPARENT ALTITHDES. 






O 


o 





o 


o 








o 


o 













M. 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


M. 







0.5027 


4993 


4960 


4928 


4898 


4870 


4843 


4818 


4794 


4772 


4751 


4731 







1 


5027 


4992 


4959 


4928 


4898 


4870 


4843 


4818 


4794 


4771 


4750 


4731 


1 






9 


5026 


4992 


4959 


4927 


489b 


4869 


4842 


4817 


4793 


4771 


4750 


4780 


a 






S 


5025 


4991 


4958 


4927 


4897 


4869 


4842 


4817 


4793 


4771 


4750 


4730 


8 






4 


5025 


4990 


4958 


4926 


4897 


4868 


4842 


4816 


4792 


4770 


4749 


4780 


4 




6 


0.5024 


4990 


4957 


4926 


4896 


4868 


4841 


4816 


4792 


4770 


4749 


4729 


5 




6 


5024 


4989 


4956 


4925 


4896 


4867 


4841 


4815 


4792 


4769 


4749 


4729 


6 






7 


5023 


4989 


4956 


4925 


4895 


4867 


4840 


4815 


4791 


4769 


4748 


4729 


7 






8 


5023 


4988 


4955 


4924 


4895 


4866 


4840 


4815 


4791 


4769 


4748 


472fc 


8 






9 


5022 


4988 


4955 


4924 


4894 


4866 


4839 


4814 


4791 


4768 


4748 


4728 


9 
10 




10 


0.5021 


4987 


4954 


4923 


4894 


4866 


4839 


4814 


4790 


4768 


4747 


4728 




11 


5021 


4987 


4954 


4923 


4893 


4865 


4839 


4813 


4790 


4768 


4747 


4728 


11 






la 


5020 


4986 


4953 


4922 


4893 


4865 


4838 


4813 


4789 


4767 


4747 


4727 


12 






13 


5020 


4985 


4953 


4922 


4892 


4864 


4838 


4813 


4789 


4767 


4746 


4727 


13 






14 


5019 


4965 


4952 


4921 


4892 


4864 


4837 


4812 


4-789 


4767 


4746 


4727 


14 




U 


0.501K 


4984 


4952 


4921 


4891 


4863 


4837 


4812 


4788 


4766 


4746 


4726 


15 




16 


5018 


498.1 


4951 


4920 


4891 


4863 


4836 


4811 


4788 


4766 


4745 


4726 


16 






17 


5017 


4983 


4951 


4920 


4890 


4862 


4836 


4811 


4788 


4765 


4745 


4726 


17 






18 


6017 


4983 


4950 


4919 


4890 


4862 


4836 


4811 


4787 


4765 


4745 


4725 


:8 






19 


5016 


4982 


4950 


4919 


4889 


4861 


4835 


4810 


4787 


4765 


4744 


4725 


19 




20 


0.5016 


4982 


4949 


4918 


4889 


4861 


4835 


4810 


4786 


4761 


4744 


4725 


20 




21 


5015 


4981 


4949 


4918 


4888 


4861 


4834 


4809 


4786 


4764 


4744 


4724 


21 






22 


5014 


4980 


4948 


4917 


4888 


4860 


4834 


4809 


4786 


4764 


4748 


4724 


22 






23 


5014 


4980 


4948 


4917 


4887 


4860 


4833 


4809 


4785 


4763 


4743 


4724 


23 






21 


5013 


4979 


4947 


4916 


4887 


4859 


4833 


4808 


4785 


4763 


4743 


4724 


24 




2a 


0.5013 


4979 


4946 


4916 


4886 


4859 


4833 


4808 


4785 


4763 


4742 


4723 


25 




26 


5012 


4978 


4946 


4915 


4886 


4858 


4832 


4807 


4784 


4762 


4742 


4723 


26 






27 


5011 


4978 


4945 


4915 


4886 


4858 


4832 


4807 


4784 


4762 


4742 


4723 


27 






28 


5011 


4977 


4945 


4914 


4885 


4857 


4831 


4807 


4784 


4762 


4741 


4722 


28 






29 


5010 


4977 


4944 


4914 


4885 


4857 


4831 


4806 


4783 


4761 


4741 


4722 


29 




30 


0.5010 


4976 


4944 


4913 


4884 


4857 


4830 


4806 


4783 


4761 


4741 


4722 


80 




31 


5009 


4975 


4943 


4913 


4884 


4856 


4830 


4805 


4782 


4761 


4740 


4721 


31 






82 


5009 


4975 


4943 


4912 


4883 


4856 


4830 


4805 


4782 


4760 


4740 


4721 


32 






S3 


5008 


4974 


4942 


4912 


4883 


4855 


4829 


4805 


4782 


4760 


4740 


4721 


83 






84 


5007 


4974 


4942 


4911 


4882 


4855 


4829 


4804 


4781 


4760 


4739 


4720 


34 




3^ 


0.5007 


4973 


4941 


4911 


4882 


4854 


4828 


4804 


4781 


4759 


4789 


4720 


85 




36 . 


5006 


4973 


4941 


4910 


4881 


4854 


482S 


4803 


4780 


4759 


4789 


4720 


86 






37 


5006 


4972 


4940 


4910 


4881 


4853 


4827 


4803 


4780 


4758 


4738 


4720 


37 






38 


5005 


4972 


4940 


4909 


4880 


4853 


4827 


4803 


4780 


4758 


4738 


4719 


88 






39 


5005 


4971 


4939 


4909 


4880 


4853 


4827 


4802 


4779 


4758 


4738 


4719 


39 




40 


0.5004 


4971 


4939 


4908 


4879 


4852 


4826 


4802 


4779 


4757 


4737 


4719 


40 




41 


5003 


4970 


4938 


4908 


4879 


4852 


4826 


4801 


4779 


4757 


4787 


4718 


41 






42 


5003 


4969 


4938 


4907 


4878 


4851 


4825 


4801 


4778 


4757 


4737 


4718 


42 






43 


5002 


4969 


4937 


4907 


4878 


4851 


4825 


4801 


4778 


4756 


4736 


4718 


43 






44 


5002 


4968 


4937 


4906 


4878 


4850 


4825 


4800 


4777 


4756 


4786 


4717 


44 




45 


0.5001 


4968 


4936 


4906 


4877 


4850 


4824 


4800 


4777 


4756 


4736 


4717 


45 




40 


5001 


4967 


4936 


4905 


4877 


4849 


4824 


4709 


4777 


4755 


4735 


4717 


46 






47 


5000 


4967 


4935 


4905 


4876 


4849 


4823 


4799 


4776 


4755 


4785 


4717 


47 






48 


4999 


4966 


4934 


4904 


4876 


4849 


4823 


4799 


4776 


4755 


4735 


4716 


48 






49 


4999 


4966 


4934 


4904 


4875 


4848 


4822 


4798 


4776 


4754 


4734 


4716 


49 




dO 


0.4998 


4965 


4933 


4903 


4875 


4848 


4822 


4708 


4775 


4754 


4734 


4716 


50 




51 


4998 


4965 


4933 


4903 


4874 


4847 


4822 


4798 


4775 


4764 


4734 


4715 


51 






52 


4997 


4964 


4932 


4902 


4874 


4847 


4821 


4797 


4774 


4758 


4733 


4715 


62 






53 


4997 


4963 


4932 


4902 


4878 


4846 


4821 


4797 


4774 


4758 


4733 


4715 


53 






54 


4996 


4963 


4931 


4901 


4873 


4846 


4820 


4796 


4774 


4753 


4738 


4715 


54 




55 


0.4996 


41)62 


4931 


4901 


4872 


4845 


4820 


4796 


4773 


4752 


4783 


4714 


55 




56 


4905 


4962 


4930 


4900 


4872 


4845 


4820 


4796 


4773 


4752 


4782 


4714 


66 






57 


4994 


4961 


4930 


4900 


4872 


4845 


4819 


4795 


4773 


4752 


4732 


4714 


57 






58 


4994 


4961 


4929 


4899 


4871 


4844 


4819 


4795 


4772 


4751 


4732 


4718 


58 






59 


4993 


4960 


4929 


4899 


4871 


4844 


4818 


4794 


4772 


4751 


4731 


4713 


59 




M. 


650 


660 


670 


68® 


690 


70O 


710 


720 


730 


740 


750 


760 


M. 


i 


APPAaBMT ALTITUDES. { 
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Google 
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TABLE XV. 


1 




Logarithms of the A 


PPAREKT Altitudes. 










APPARENT ALTITODES. 






O 





































M. 


77 


78 


79 


80 


81 


82 


83 


84 


86 


86 


87 


88 


M. 









0.4713 


4696 


4681 


406t 


4654 


4642 


4632 


4624 


4617 


4611 


4600 


4003 









I 


4712 


4690 


4680 


4666 


4654 


4642 


4632 


4624 


4616 


4610 


4600 


4603 


1 






2 


4712 


4695 


4680 


4666 


4653 


4&12 


4632 


4624 


4616 


4610 


4606 


4601 


2 






t 


4712 


4695 


4680 


4666 


4653 


4642 


4632 


4623 


4616 


4610 


4606 


4603 


3 






4 


4712 


4695 


4680 


4666 


4653 


4642 


4632 


4623 


4616 


4610 


4606 


4602 


4 




6 


0.4711 


4695 


4679 


4665 


4653 


4642 


4632 


4623 


4M6 


4610 


4606 


4602 


6 




6 


4711 


4694 


467& 


4665 


4653 


4641 


4632 


462.1 


4616 


4610 


4606 


4602 









7 


4711 


4694 


4679 


4666 


4652 


4641 


4631 


4623 


4616 


4610 


4605 


4602 


7 






8 


4710 


4694 


4679 


4665 


4652 


4641 


4631 


4623 


4616 


4610 


4605 


4602 


8 






9 


4710 


4694 


4678 


4664 


4652 


4641 


4631 


4623 


4610 


4610 


4605 


4602 







10 


0.4710 


4693 


4678 


4664 


4652 


4641 


4631 


4629 


4616 


4610 


4605 


4602 


10 




11 


4710 


4693 


4678 


4664 


4652 


4641 


4631 


4622 


4615 


4610 


4605 


4602 


11 






12 


4700 


4693 


4678 


4664 


4651 


4640 


4631 


4622 


4615 


4610 


4605 


4602 


12 






IS 


4709 


4693 


4677 


4664 


4651 


4640 


4631 


4622 


4615 


4609 


4605 


4602 


13 






14 


4709 


4692 


4677 


4663 


4651 


4640 


4630 


4622 


4615 


4609 


4605 


4602 


14 




16 


0.4708 


4692 


4677 


4663 


4651 


4&I0 


4630 


4622 


4615 


4609 


4605 


4602 


15 




16 


4708 


4692 


4677 


4663 


4651 


4640 


4630 


4622 


4615 


4609 


4605 


4602 


10 






17 


4708 


4691 


4676 


4663 


4650 


4(U0 


4630 


4622 


4615 


4609 


4605 


4602 


17 






18 


4708 


4691 


4676 


4663 


4650 


4639 


4630 


4622 


4615 


4609 


4605 


4602 


18 






19 


4707 


4691 


4676 


4662 


4650 


4639 


4630 


4621 


4615 


4609 


4605 


4602 


19 




20 


0.4707 


4691 


4676 


4662 


4650 


463U 


4629 


4621 


4614 


4609 


4605 


4602 


20 




21 


4707 


4690 


4675 


4662 


4650 


4639 


4629 


4621 


4614 


4609 


4605 


4602 


21 






22 


4706 


4690 


4675 


4662 


4649 


4630 


4629 


4621 


4614 


4609 


4605 


4602 


22 






23 


4706 


4690 


4675 


4661 


4649 


4638 


4629 


4621 


4614 


4600 


4605 


4602 


23 






24 


4706 


4690 


4675 


4661 


4649 


4638 


4629 


4621 


4614 


4609 


4604 


4602 
460~2 


24 
25 




25 


0.4706 


46Ky 


4675 


4661 


4649 


4638 


4629 


4621 


4614 


4608 


4604 




26 


4706 


4689 


4674 


4661 


4649 


4638 


4629 


4621 


4614 


4608 


4604 


4002 


20 






27 


4705 


46h9 


4674 


4661 


4649 


4638 


4628 


4620 


4614 


4608 


4604 


4602 


27 






28 


4705 


4689 


4674 


4060 


4648 


4638 


4628 


4620 


4614 


4608 


4604 


4602 


28 






29 


4705 


4688 
"4688 


4674 


4G60 


4648 


4637 


4628 


4620 


4614 


4608 


4604 


4602 


29 




30 


0.4704 


4673 


4660 


4048 


4637 


4628 


4620 


4613 


4608 


4604 


4601 


30 




31 


4704 


468S 


4673 


4660 


4648 


4637 


4628 


4620 


4613 


4608 


4604 


4601 


31 






32 


4704 


4638 


4673 


4660 


4648 


4637 


4628 


4620 


4G13 


4608 


4604 


4601 


32 






33 


4703 


4687 


4673 


4669 


4647 


4637 


4628 


4620 


4613 


4608 


4604 


4601 


33 






34 


4703 


4687 


4672 


4659 


4647 


4637 


4627 


4620 


4613 


4608 


4604 


4601 


34 




36 


0.4703 


4687 


4672 


4659 


464/ 


4636 


4627 


461U 


4613 


4008 


4604 


4601 


35 




36 


4703 


4687 


4672 


4659 


4647 


4636 


4627 


4619 


4613 


4608 


4604 


4601 


36 






37 


4702 


4686 


4672 


4658 


4647 


4636 


4627 


4619 


4613 


4608 


4604 


4601 


37 






38 


4702 


468G 


4671 


4658 


4646 


4636 


4627 


4619 


4613 


4607 


4604 


4601 


38 






39 


4702 


4686 


4671 


4658 


4646 


4636 


4627 


4619 


4613 


4607 


4604 


4601 


39 




40 


0.4701 


4686 


4671 


4658 


4646 


4636 


4627 


4619 


4612 


4607 


4604 


4601 


40 




41 


4701 


4685 


4671 


4658 


4646 


4636 


4626 


4619 


4612 


4607 


4604 


4601 


41 






42 


4701 


4685 


4671 


4657 


4646 


4635 


4626 


4619 


4612 


4607 


4603 


4601 


42 






43 


4701 


4085 


4670 


4657 


1646 


4635 


4626 


4618 


4612 


4607 


4603 


4601 


43 






44 


4700 


4685 


4670 


4657 


4645 


4635 


4626 


4618 


4612 


4607 


4603 


4601 


44 




46 


0.4700 


4684 


4670 


4657 


4015 


4635 


462C 


4618 


4612 


4607 


4603 


4601 


46 




46 


4700 


4681 


4670 


4657 


4646 


4635 


4626 


4618 


4612 


4607 


4603 


4601 


46 






47 


4699 


4684 


4669 


465G 


4645 


4635 


4626 


4618 


4612 


4607 


4603 


4601 


47 






48 


4699 


4684 


4669 


4656 


4645 


4634 


4625 


4618 


4612 


4607 


4603 


4601 


48 






49 
60 


4699 


4683 


4669 


4656 


4644 


4634 


4625 


4618 


4612 


4607 


4603 


4601 


49 




0.4699 


4683 


4669 


4656 


4644 


4634 


4625 


4618 


4611 


4607 


4603 


4601 


50 




61 


469S 


4683 


4669 


4656 


4644 


4634 


4625 


4618 


4611 


4607 


4603 


4601 


61 






62 


4698 


4683 


4668 


4655 


4644 


4634 


4625 


4617 


4611 


4606 


4603 


4601 


62 






63 


4698 


4682 


4668 


4655 


4644 


4634 


4625 


4617 


4611 


4606 


4603 


4601 


58 






64 


469H 


1682 


4668 


4655 


4644 
4643 


4633 


4625 


4617 


4611 


4606 


4603 


4001 


54 




65 


0.4697 


4682 


466H 


4055 


4633 


4625 


4617 


4611 


4606 


4603 


4601 


66 




66 


4697 


4682 


4667 


4655 


4643 


4633 


4621 


4617 


4611 


4606 


4603 


4601 


66 






67 


4697 


4681 


4667 


4654 


4043 


4633 


4624 


4617 


4611 


4606 


4603 


4601 


57 






68 


4696 


4681 


4667 


4654 


4643 


4633 


4621 


4617 


4611 


4600 


4603 


4601 


68 






69 


4696 


4681 


4667 


4654 


4643 


4633 


4624 


4017 


4611 


4606 


4603 


4601 


60 




M. 


770 


780 


790 


80<' 


810 


820 


83'> 


840 


850 


86O 


870 


88O 


M. 


APPARENT ALTITUDES. 




M^n 






^^^^H 
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TABLE XVL 
L00ARITHM8 of the Apparent Distakcu. 



43 



M. 




1 
8 

S 
4 
5 
6 

7 
8 
9 

lo" 

11 
12 
13 
14 
15 
16 
17 
18 
19 



• .I000{0.$118i» 
6122 
6I2G 
6131 
613d 



0.4919 
4923 
4927 
4!i31 
4935 



0.4039 
4942 
4946 
4950 
4954 



0.4956 
4962 
4965 
4969 
4973 



20 
21 
22 
23 
24 



0.49/7 
4981 
4984 
4988 
4902 



25 
26 
27 
28 
29 

30 
31 
32 
33 

ii 

35 
36 
37 
88 
30 



40 
41 
42 
43 
44 



4S 
46 
47 
48 
49 



50 
51 
52 
53 
54 



55 
56 
57 
58 
50 
60 



APPAREMt DUTANCB, 



18° 



Log. 8. 



4U04 

4908 
4911 
4915 



0.5139 i) 
6143 
6148 
61.il 
51561 



0.5203 
6207 
6212 
6216 
6220 



0.4996{0. 
6000 
6O03 
5O07 
501 

0.6O15 
6919 
6022 
6026 
6030 



0.6034 
5037 
6041 
6046 

6049 



0.50520. 
5056 
6060 
5004 
5067 



0.5071 
6076 
6078 
6082 
6086 



0.5090 0. 
5093 
6097 
5101 
6104 



6112 
6115 
6119 
6123 
6126 



ir.g.T. 



.5161 
6165 
616b 
6173 
617b 



.5162 

6186 

6190 

6195 

6190 



5224 
522fc 
5233 
6237 
524| 



.5245 0. 
6241; 
6254 
525(< 
6262 



0.626G 
5270 
6875 
6270 

6283 



6287 
6292 
6296 
6299 
6804 



0.5308 
6S12 
6316 
6320 
6324 



5329 

5333 

5337 

6341 

6845 



0.5108 0.5349 



5353 
6357 
6362 
6366 
6370 



\1i^ 



Log 



.8. 



5126 
6130 
5134 
5137 
5141 



.5145 
5148 
6152 
5156 
5159 



0.5163 
5167 
6170 
6174 
6177 



.5181 
6186 
6188 
6192 
6196 



0.6431 
6435 
6439 
6443 
6447 



J. 51990 
6203 
6206 
6210 
6213 



.6217 0, 
6221 
6224 
6228 
6231 



6285 
6239 
6242 
6246 
6249 



.5253 
6266 
6260 
6268 
5207 



6274 
6278 
6281 

5286 



.5288 
52!ni 
5295 
6290 
5802 



.5306 0, 
5309 
5313 
6316 
6320 



.5323 
6327 
6330 
6334 
6337 
5341 



LoiT. T. Loj;. h. 



>.5370|0«6S41 
5344 
6347 
6851 
6854 



6374 
687b 

6382 



6886 



0.5890|0.5358|0.56SO 0.566O 
6634 6668 
6638 6666 
6642 6670 
6(kl6 6573 



6394 
639b 
640^ 
6407 



0.641110.6375 
6379 

5882 
6885 
6889 



6415 
6410 
6423 
6427 



54510.5409 
6413 
6416 
6420 

6428 



6455 
6450 
6463 
6467 



6471 0, 

6475 

6479 

6483 

6487 



.5491 0, 
6496 
6500 
5504 
6608 



0.5612 0. 
6616 
6520 
6524 
6628 



i).5270|0.6681 
5536 
6639 
6543 
6547 



6556 
6559 
6568 
5567 



55710 

6575 

6579 

6583 

5587 



0.5591 
6595 
6500 
6608 
6607 
5611 



20° 



5861 
6366 
6368 
6372 



0.5650|0.5o76 
6579 
6683 
6586 
5589 



.58920, 
5306 
6390 
6402 
6406 



0.6680 
6693 
6606 
6700 
6704 



54260. 

6430 

6483 

5486 

6440 



6447 
6450 
6458 
6457 



6460 
6468 
6467 
6470 
6474 



,6477 
6480 
6484 
6487 
6400 



55510.5494 0.6786 



6407 
6600 
6604 
6507 



.5510 
6514 
6517 
6520 
6523 



.6627 
6580 
5538 
5587 
6640 
6548 



Log. 



0.5611 
6615 
6619 
5622 
6626 



6654 
6658 
6662 
6665 



66600 

6673 

6677 

6681 

6685 



5708 

6712 

6716 

6720 

6724 



.6727 0, 
6781 
6786 
6780 
5743 



.6747 
6750 
6764 
6758 
6762 



.6766 0. 
6770 
6778 
6777 
6781 



6780 
6792 
6796 
6800 



0.6804 
6808 
6811 
6816 

6810 



0.5823 

5827 
6830 
6834 
6888 
6842 



21° 



Log, a. Ltg. T. Log. 8 



.5543 
6547 
6550 
6668 
5556 



.6592 
6596 
5599 
5602 
6605 



0.5898|0.67820.6118 0.5968 
6786 6122 6066 
6789 6126 6969 
6792 6120 6972 
6795 6138 6975 



.5609 
6612 
6616 
6618 
6621 



0.691710.5798 
6801 
6804 
6807 
6810 



5625 
6628 
6681 
6684 
6638 



6641 
6644 
6647 
5650 
6654 



.6667 
6660 
6668 
6666 
6670 



6672 
6676 
6679 
6682 
6686 



.5689 
6692 
6696 
6698 
6701 



.6704 
6708 
6711 
6714 
6717 



.5720 
5723 
5726 
6780 
6738 
6786 



0.5842 0.57800.6064 



6846 
6840 
6858 
6857 



5861|0.5751 
6754 
6758 
6761 
6764 



5864 

6868 
6872 



5876 



5879|0.5767 
5770 



6888 
6887 
6891 
6894 



5902 
6006 
6900 
6013 



6921 
6024 
6928 



6932 



.6935 0. 
6930 
6943 
6947 
6950 



.6954 
6958 
6961 
6965 
6960 



.6972 
6976 
6980 
6084 

6987 



.69910 
6996 
6998 
6002 
6006 



6018 
6017 
6020 
6024 



6031 
6036 
6039 
6042 



0.6046 
6050 
6053 
6057 
6060 
6064 



22O 



6739 
6712 
6745 

5748 



6778 
6776 
5779 



0.6136 
6140 
6144 
6147 
6151 



5818 
6816 
6810 



6825 



.6828 
6831 
6884 

6838 
5841 



.5844 
6847 
6850 
6858 
6856 



.6860 
6862 
6866 

5868 
6871 



0.6009 0.6874 0.6226 



6877 
6880 
6888 
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6097 6945 6310 
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6176 
6170 
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6204 
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6211 
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6S1D 
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6236 
6240 
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6250 
6254 
6267 
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6268 
6271 
6276 
6270 
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.5019 
6922 
6925 
5928 
6981 



.5948 
6951 
6954 
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6960 



0.6381 
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6341 
6345 



.5978 
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6981 
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6990 
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6355 
6859 
6362 
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6024 
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6030 
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6039 
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6380 
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6886 
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6397 
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6404 
6407 
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6414 
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6424 
6428 
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0.6486 
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27 
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40 
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27*^ 
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Loif.S. 


Loff.T. 


Lo„.8. 
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Lo^.S. 


tiog. T. 


Loff.a. 


lioff. T. 


L«ff.8. 


Utg, 'l\ 


Log^S/ 


Log.T. 





0.6U93 


0.6486 


0.6259 


II.6C87 


0.641b 


0.6882 


J. 6570 


O.7O75J 


0.6716 


0.7257 


0.6856 


0.7438 





1 


6096 


0181 


6262 


6690 


6121 


6885 


6573 


7075 


6718 


7260 


6868 


7441 


1 


2 


6099 


6193 


6265 


6693 


6124 


6888 


6575 


7078 


6721 


7263 


6860 


7443 


2 


3 


6102 


6496 


6268 


6697 


&126 


6891 


6578 


7081 


6723 


7266 


6863 


7446 


8 


4 


6104 


6199 


6270 


6700 


6429 


6895 


6580 


7084 


6726 


7269 


6866 


7449 


4 


5 


0.6107 


0.6503 


0.6273 


0.6703 


0.6431 


0.6898 


I.658S 


0.7087 


D.6728 


0.7272 


0.6867 


0.7462 


6 


6 


6110 


650(i 


6276 


6706 


6134 


6901 


6585 


709« 


6730 


7276 


6860 


7466 


6 


7 


6113 


6510 


6278 


6710 


6437 


6904 


6588 


7093 


6733 


7278 


6872 


7468 


7 


8 


6116 


6513 


6281 


6713 


6439 


6907 


0590 


7097 


6736 


7281 


6874 


7461 


8 


9 


6119 


6516 


6284 


6716 


6442 


6911 


6693 


7100 


6737 


7284 


6676 


7464 





10 


0.6121 


0.6520 


0.6286 


0.6720 


9.6444 


0.6914 


».6595 


0.7103 


0.6740 


0.7287 


>.6878 


0.7467 


10 


11 


6124 


6523 


6289 


6723 


6417 


6917 


6598 


710C 


6742 


729Q 


6881 


7470 


11 


12 


6127 


6527 


6292 


672C 


&149 


6020 


6600 


710(] 


6744 


7293 


6883 


7473 


13 


13 


6130 


653C 


6295 


6729 


6452 


6923 


6603 


7112 


6747 


7296 


6886 


7476 


18 


11 
15 


6133 


6533 


6297 


6733 


6455 


6927 


6605 


7115 


6749 


7299 


6887 


7479 


14 


0.6135 


0.6537 


0.630U 


0.673ti 


0.6457 


0.6930 


K6607 


0.7118 


0.6762 


0.7302 


K6890 


0.7482 


16 


16 


6138 


654G 


6303 


6739 


6460 


6933 


6610 


7121 


6764 


7305 


6893 


7486 


16 


17 


6141 


6543 


6305 


6743 


6162 


6936 


6612 


7126 


6766 


7308 


6891 


7488 


17 


1 *8 


6144 


6547 


0308 


674C 


6465 


6939 


6616 


712fi 


6759 


7311 


6696 


7401 


18 


' 19 


6147 


6550 


6311 


6749 


6467 


6912 


6617 


7131 


6761 


7314 


6899 


7494 


19 


20 


0.6149 


0.6553 


0.6313 


0.6762 


0,6470 


0.694C 


).6620 


0.7134 


0.6763 


0.7317 


0.69O1 


0.7497 


20 


21 


6152 


6357 


6316 


6756 


6472 


694S 


6622 


7137 


6766 


732(1 


6903 


7500 


21 


22 


6155 


6560 


6819 


6759 


6475 


6952 


6626 


7140 


6768 


7324 


6905 


7508 


22 


23 


6158 


6o6A 


6321 


6762 


6477 


6955 


6627 


7143 


6770 


7327 


6908 


7606 


33 


24 


6161 


6567 


6324 


6765 


6480 


6958 


6629 


7146 


6773 


7330 


6910 


7600 


24 


25 


0.6163 


0.6570 


0.6327 


0.6769 


).6483 


0.6962 


).6632 


0.714D 


J.6775 


0.7333 


0.6912 


0.7512 


26 


26 


6166 


6574 


6329 


6772 


6485 


6965 


6634 


7152 


6777 


7336 


6914 


7615 


36 


27 


6169 


6577 


6332 


6775 


6188 


696b 


6637 


7156 


6780 


733S 


6917 


7618 


27 


28 


6172 


6580 


6335 


6778 


6490 


0971 


6639 


715fl 


6782 


7342 


6919 


7521 


28 


29 
SO 


6175 


6584 


6337 


6782 


6493 


6974 


6642 


7162 


6784 


7345 


6921 


7623 


29 


0.6177 


0.6587 


l>«6340 


0.6785 


0.6495 


0.697i 


).6644 


0.7165 


0.6787 


0.7348 


0.6923 


0.7526 


30 


31 


6180 


659G 


6342 


6788 


6498 


6961 


6646 


7168 


6789 


7351 


0926 


7529 


31 


32 


6183 


6594 


0345 


6791 


6500 


6984 


6619 


7171 


6791 


7354 


6928 


7532 


88 


33 


6186 


6597 


6048 


6795 


6503 


6987 


6661 


7174 


6794 


7357 


6930 


7535 


33 


34 


6188 


6600 


0350 


6798 


6605 


6990 


6654 


7177 


6796 


7360 


6932 


7538 


34 


85 


0.6191 


0.6604 


0.6353 


0.6801 


0.6508 


0.6993 


0.6656 


0.7180 


0.6798 


0.7363 


l>.693o 


0.7541 


36 


36 


6191 


6607 


6356 


6804 


6510 


6996 


6669 


7183 


6801 


7366 


6937 


7644 


36 


37 


6197 


6610 


6358 


6808 


6513 


609S 


6661 


7186 


6803 


7368 


6930 


7647 


37 


38 


6199 


6614 


6361 


6811 


6515 


7003 


6663 


7189 


6805 


7372 


6911 


7550 


38 


39 


6202 


6617 


6364 


6814 


6518 


7006 


6666 


7192 


6806 


7375 


6943 


7553 


39 
40 


40 


0.6205 


0.6620 


6366 


0.6817 


».6521 


o.roofi 


).6668 


0.7196 


0.6810 


0.7378 


0.6946 


0.7556 


41 


6208 


6624 


6369 


6821 


J6523 


7012 


6671 


7199 


6812 


7381 


0U48 


7569 


41 


42 


6210 


6627 


6371 


6824 


6526 


7015 


6673 


7202 


6814 


7384 


6950 


7562 


42 


43 


6213 


6630 


6374 


6827 


6528 


7018 


6675 


7205 


6817 


7387 


6952 


7565 


43 


44 


6216 


6634 


6377 


6S30 


6581 


7022 


6678 


7208 


6819 


7390 


6954 


7568 


44 


4.) 


0.6219 


0.6637 


0.6379 


0.6834 


0.66S3 


0.702^) 


).6680 


0.7211 


0.6821 


0.7393 


0.6967 


0.7671 


45 


46 


6221 


6640 


6382 


6837 


6536 


.7028 


6683 


7214 


6824 


739C 


6959 


7578 


46 


47 


6224 


6614 


6385 


6840 


6538 


7031 


6685 


7217 


6826 


7399 


6961 


7576 


47 


48 


6227 


6647 


6387 


6843 


6541 


7034 


6687 


722C 


6828 


7402 


6963 


7579 


48 


49 


6230 


6650 


6390 


6846 


6543 


7037 


6690 


7223 


6881 


7405 


6966 


7582 


49 


50 


0.6232 


0.6651 


0.6392 


0.6850 


0.6516 


0.7040 


».6602 


0.7226 


0.6833 


0.7408 


0.6968 


0.75^5 


50 


51 


C235 


6657 


6395 


6853 


6548 


7013 


6695 


722S 


6836 


7411 


6970 


7588 


51 


52 


6238 


6660 


6398 


6856 


6551 


7047 


6697 


7232 


6837 


7414 


6972 


7691 


62 


53 


6240 


6661 


6400 


6859 


6563 


7050 


6699 


7235 


6840 


7417 


6374 


7591 


58 


51 
65 


6243 
0.62 40 


6607 


6403 


6863 


6656 


7053 


6702 


7238 


6842 


7420 


6977 


7697 


64 


0.6670 


0.6405 


0.6866 


0.6568 


0.7056 


[>.6704 


0.7241 


0.6844 


0.7423 


0.6979 


0.7600 


65 


56 


C219 


6674 


6408 


68m 


6661 


7058 


6707 


7245 


6847 


7426 


6961 


7603 


66 


57 


6251 


6C77 


6411 


687S 


6563 


7062 


6709 


724« 


6849 


7429 


6983 


7606 


57 


58 


62$ i 


6680 


6113 


6875 


6566 


7065 


6711 


7251 


6861 


7432 


698'> 


7609 


68 


59 


6257 


6683 


6416 


6879 


6568 


7069 


6714 


7254 


6853 


7435 


698K 


70U 


59 


60 


6259 


6687 


6418 


6882 


6670 


7072 


6716 


7267 


6866 


7438 


6990 


7614 


60 


M. 


Loj.8. 


W.T. 


IxHT.S. 


Loff. T. 
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250 
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APPARENT DIITANCI. 


M. 


M. 


300 , 


310 ] 


320 1 


33<^ 1 


34^ 1 


35* 


Lopr.8. 


l-ICT. 


uoj.a. 


l^. T. 


L..r.8. 


Loy.T, 


Lop. 8. 


Lop.T. 


Lop. 8. 


Lop.T, 


Lop. 8. 


Lop.T. 





0.6990 


0.7614 


J.711b 


0.7788 


».72I2 


0.7958 


0.7361 


0.8125 


0.7476 


0.829<i 


0.7586 


J. 6452 





1 


e9J2 


7017 


7121 


7791 


7244 


7961 


7363 


8128 


7477 


8293 


7588 


8455 


1 


% 


6994 


762!) 


7123 


7793 


7246 


7964 


7365 


8131 


7479 


8295 


7590 


8458 


2 


3 


6996 


7623 


7125 


7790 


7248 


7966 


7367 


bl33 


7481 


829!) 


7591 


8460 


3 


4 


6998 


702C 


7127 


779*J 


7250 


7969 


7369 


8136 


7483 


8301 


7593 


8463 


4 


6 


9.7001 


a.762« 


a.7129 


0.780] 


0.7252 


0.7972 


0.7371 


0.8139 


0.7485 


0.8303 


0.7596 


0.8406 


5 


6 


7003 


7632! 


7131 


7806 


7254 


7975 


7373 


8142 


7487 


830C 


7697 


8468 


6 


7 


7005 


763a 


7133 


7806 


7256 


7978 


7875 


8145 


7489 


830!] 


7699 


8471 


7 


8 


7007 


7638 


7135 


7811 


7268 


798C 


7377 


8147 


7491 


8312 


7600 


8474 


8 


9 


7009 


7641 


713t 


7813 


7260 


7983 


7379 


815C 


7492 


8314 


7602 


8476 


9 


lU 


0.7012 


0.7644 


0.7139 


0.781C 


0.7262 


0.798« 


0.738O 


0.8158 


0.7494 


0.8817 


0.76O4 


0.8470 


10 


11 


7014 


764(3 


7141 


781(j 


7264 


798fi 


7382 


8156 


7496 


832C 


7606 


8482 


11 


12 


7016 


764!; 


7144 


7822 


7266 


7999 


7884 


8168 


7496 


8323 


7607 


8484 


12 


13 


7018 


7652 


7146 


7825 


7268 


7994 


7386 


8161 


7600 


8326 


7609 


8487 


18 


14 


7020 


7655 


7148 


782e 


7270 


7997 


7388 


8164 


7602 


8328 


7611 


8490 


14 


15 


0.7022 


0.705r 


J. 7150 


0.7831 


D.7272 


0.8000 


0.739O 


0.8167 


0.76O4 


0.8831 


0.7613 


0.8493 


16 


16 


7025 


7661 


7152 


7833 


7274 


8008 


7392 


816fi 


7605 


8333 


7616 


8495 


16 


17 


7027 


7664 


7154 


7836 


7276 


800C 


7394 


8172 


7607 


8386 


7616 


8498 


17 


18 


7029 


766; 


7156 


783C 


7278 


8008 


7396 


8175 


7600 


8839 


7618 


8601 


18 


19 


7031 


7670 


7158 


7842 


7280 


8011 


7898 


8178 


7611 


8342 


7620 


8603 


19 


20 


0.7;iS3 


0.767a 


«>.7160 


0.7815 


D.7282 


0.8014 


0.74OO 


0.818C 


0.7618 


0.8841 


0.7622 


0.8506 


20 


SI 


7035 


7675 


7162 


784e 


7284 


8017 


7402 


8188 


7616 


8847 


7624 


8609 


21 


22 


7037 


7678 


7164 


7850 


7286 


8020 


7404 


81M 


7617 


836C 


7626 


8511 


22 


S3 


7040 


7681 


7166 


785a 


7288 


802S 


7406 


8189 


7618 


886S 


7627 


8514 


28 


21 


7042 


7684 


7168 


7856 


7290 


8025 


7407 


8191 


7620 


8856 


7629 


8517 


24 
25 


25 


0.7044 


0.76«7 


9.7171 


0.7850 


[).7292 


0.8028 


).7409 


0.8194 


0.7622 


0.8858 


0.7631 


0.8519 


S6 


704(j 


769.. 


7173 


7862 


7294 


8031 


7411 


8197 


7624 


8861 


7632 


8622 


26 


S7 


7048 


7093 


7176 


7865 


7296 


8034 


7413 


820C 


7626 


8363 


7634 


8525 


27 


28 


7050 


7696 


7177 


786e 


7298 


8036 


7415 


8202 


7528 


8366 


7636 


8627 


28 


29 


7«)53 


769U 


7179 


7870 


7300 


8039 


7417 


8206 


7629 


8369 


7638 


8630 


29 


30 


0.7055 


0.7701 


».7181 


0.7873 


0.73O2 


0.8042 


0.7419 


0.82«»8 


0.7631 


0.8371 


0.7640 


0.8532 


30 


31 


7057 


7704 


7183 


787C 


7308 


8015 


7421 


8211 


7633 


8374 


7641 


8536 


31 


32 


7059 


7707 


7185 


787C 


7306 


8047 


7423 


8213 


7636 


8377 


7643 


8538 


32 


33 


7061 


771C 


7187 


788S 


7308 


806C 


7425 


8216 


7637 


8379 


7645 


8541 


33 


34 


7063 


7713 


7189 


7885 


7810 


8063 


7427 


8219 


7639 


8382 


7647 


8543 


34 
36 


3d 


0.7065 


0.7710 


a.7191 


0.7887 


».7312 


0.8056 


0.7428 


0.8222 


0.7610 


0.8385 


0.7648 


0.8646 


36 


7068 


7711! 


7193 


789C 


7314 


8050 


7430 


8224 


7542 


8388 


7650 


8549 


36 


37 


7070 


7723 


7196 


7898 


7316 


8061 


7482 


8227 


7644 


839C 


7652 


8551 


37 


38 


7072 


7725 


7197 


789C 


7318 


8064 


7434 


8230 


7646 


8393 


7664 


8664 


38 


39 
40 


7074 


7727 


7199 


7899 


7320 


8067 


7436 


8233 


7648 


8396 


7666 


8557 


39 


0.7076 


0.773C 


J.7201 


0.7902 


0.7322 


0.8070 


0.7438 


0.8236 


0.7650 


0.8398 


0.7667 


0.8559 


40 


41 


7078 


7733 


7203 


7904 


7824 


807S 


7440 


8238 


7651 


8401 


7669 


8562 


41 


12 


7080 


7736 


7206 


7907 


7326 


8076 


7442 


8241 


7658 


8404 


7661 


8665 


42 


13 


7082 


773t 


7208 


791( 


7328 


8078 


7444 


8243 


7655 


8400 


7662 


8567 


48 


14 


7085 


7742 


7210 


7913 


7330 


8081 


7446 


8246 


7667 


8409 


7664 


8570 


44 


45 


0.7087 


0.7745 


1.7212 


0.79U 


0.7332 


0.8084 


0.7447 


0.8219 


0.7669 


0.8412 


0.7666 


0.8573 


45 


46 


7089 


7748 


7214 


7918 


7334 


8086 


7449 


8252 


7661 


8415 


7668 


8576 


46 


47 


7091 


775C 


7216 


7921 


7336 


8089 


7451 


8254 


7662 


8417 


7669 


8578 


47 


48 


7093 


7753 


7218 


7924 


7338 


809S 


7453 


8257 


7664 


8420 


7671 


8581 


48 


49 


7095 


7750 


7220 


7927 


7340 


8095 


7455 


826<) 


7566 


8423 


7678 


8583 


49 


50 


0.7097 


0.7759 


».7228 


a.793( 


0.7342 


0.8097 


0.7457 


0.8263 


0.7668 


0.8425 


0.7675 


0.8586 


60 


51 


7099 


7765 


7224 


7933 


7344 


8100 


7459 


8265 


7670 


8428 


7676 


8689 


61 


52 


7102 


7766 


7226 


7935 


7346 


8103 


7461 


8268 


7671 


8431 


7678 


8691 


62 


53 


7104 


776f 


7228 


7938 


7347 


8106 


7462 


8271 


7673 


8433 


7680 


8594 


53 


54 


7100 


7771 


7230 


7941 


7349 


8109 


7464 


8274 


7676 


8436 


7682 


8597 


64 

55 


55 


0.7108 


0.7773 


0.7232 


0.7944 


0.7351 


0.8111 


0.7406 


0.827C 


J. 7677 


0.843S 


0.7683 


0.8599 


56 


7110 


777( 


7234 


794? 


7353 


8114 


7468 


8271 


7679 


8442 


7686 


8002 


56 


57 


7112 


7779 


7236 


794« 


7355 


8117 


7470 


8282 


7681 


8444 


7687 


8605 


67 


58 


7114 


7782 


7238 


7952 


7357 


8120 


7472 


8284 


7582 


8447 


7689 


8607 


58 


59 


7116 


778.) 


7210 


7955 


7359 


8122 


7474 


8287 


7684 


8450 


7690 


8610 


69 


r>o 


7U^ 


7788 


7242 


795S 


7361 


812'V 


7476 


829(^ 


7586 


84521 7692 


8613 


60 


M. 


i^ir. 8. 


I^IP.T. 


Lop. 8. 


Lop. T. 


Lojf.S. 


Loif.T. 


LofT.s. 


Liip. T. 


Lop. 8 


Lop. tJlop. 8. 


Lnp. T. 


M. 


30^ 


310 


32^ 


JJO 


84° 1 »5» 


APPARBNT DISTANCE. 
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46 TABLE 'XVI. 1 


LoOilRlTIIMS of the ApPAREVT DxftTAKCB. 1 


M. 


APPARENT DISTANCE. 


M. 


36'' 1 


39P 1 


88^ J 


• 80O 


40" 1 


4lO 


Loir..8. 


Uag.V. 


LOJ.8. 


UHT. r. 


L..p. 8. 


Loff.T. 


LcHf.8. 


Lor.T 


I-0C.8. 


uog.r. 


"^^•J^. 


VC^.T. 





0.7692 


11.8613 


J.779.> 


0.8771 


0.7893 


0.892b 


0.7989 


0.0084 


0.8081 


0.923C 


0.8169 


0.9392 





1 


7694 


8615 


7796 


8774 


7895 


8981 


7900 


9081 


8082 


9241 


8171 


9894 


1 


a 


7696 


8618 


7798 


8776 


7897 


8933 


7992 


9088 


8084 


9248 


8172 


9397 


a 


s 


7697 


8621 


7800 


8771 


7898 


8936 


7998 


9081 


8086 


92 IC 


8174 


9399 


8 


4 


7699 


8r>23 


7801 


8782 


7900 


8939 


7995 


9094 


8087 


924b 


8175 


9402 


4 
5 


5 


0.7701 


J. 8026 


0.7803 


0.8784 


0.7901 


6.8941 


0.7997 


0.9007 


0.8O88 


0.9251 


0.8177 


0.9404 


6 


7703 


862S 


7805 


8787 


790J 


8944 


7998 


9091 


8000 


9254 


817b 


9407 


6 


7 


7704 


8631 


7806 


870C 


7905 


8946 


8000 


9102 


8001 


926(1 


8180 


9409 


7 


8 


7706 


8634 


7808 


8799 


7906 


8941 


8001 


0104 


8093 


9259 


8181 


9412 


8 


9 


7708 


8037 


7810 


8795 


7908 


8952 


8003 


9107 


8094 


9261 


8182 


9415 


9 
10 


10 


0.7710 


0.8635J 


0.7811 


0.8797 


0.7910 


0.8954 


0.8004 


0.9110 


0.8096 


0.9264 


0.8184 


0.9417 


It 


7711 


8643 


7813 


8B00 


7911 


8957 


8006 


911^ 


8097 


9260 


8185 


9420 


11 


12 


7713 


8644 


7815 


8803 


7918 


8951 


8007 


91 U 


8099 


9201 


8187 


0122 


12 


13 


7715 


8617 


7816 


8805 


7914 


to62 


8009 


0117 


8100 


9271 


818» 


9425 


13 


14 


7716 


8651) 


7818 


8806 


7916 


8965 


8016 


9120 


8102 


0274 


8190 


9427 


14 
15 


15 


0.771B 


0.8652 


o.-rsao 


0.88U 


0.7918 


0.8967 


0.8O12 


0.9122 


0.8108 


0.9277 


0.8191 


0.9430 


16 


7720 


8655 


7821 


8818 


7919 


897« 


8014 


0125 


8105 


0271 


8193 


9432 


10 


17 


7722 


8658 


7823 


881€ 


7921 


8972 


8015 


012b 


8106 


9282 


8194 


0485 


17 


18 


7723 


8660 


7826 


8818 


7922 


8975 


8017 


0136 


8108 


9284 


8195 


0438 


18 


19 


7725 


8663 


7826 


8821 


7921 


8978 


8018 


0133 


8109 


9287 


8197 


9440 
0.9418 


J9 
"20 


20 


0.7727 


0.866<i 


^.7828 


0.8824 


0.7926 


0.898(] 


0.8080 


0.9185 


0.8111 


0.928!j 


0.8198 


21 


7728 


8668 


7830 


8826 


7927 


8988 


8021 


9138 


8112 


9293 


8200 


0445 


21 


22 


7730 


8671 


7831 


8826 


7920 


8985 


8098 


9140 


8114 


9205 


8201 


044b 


22 


23 


7732 


8674 


7833 


8831 


7930 


8988 


8024 


0148 


8115 


9297 


8203 


0460 


28 


24 


7734 


8676 


7835 


8834 


7932 


8990 


8026 


914Q 


8117 


030« 


8204 


0453 


24 
25 


25 


0.7735 


0.8U7U 


0.7836 


0.8837 


0.7934 


0.8993 


0.8027 


O.OUfi 


0.811b 


0.980:1 


0.8206 


0.9455 


26 


7737 


8682 


78.^8 


883il 


7935 


8996 


8029 


0151 


8120 


9805 


8207 


9458 


26 


27 


7739 


8684 


7840 


884!^ 


7937 


8996 


8031 


9158 


8121 


0307 


8808 


9460 


27 


28 


7740 


8687 


7841 


8845 


7938 


9001 


8032 


0156 


8122 


0310 


8210 


9163 


28 


29 


7742 


8689 


7843 


8847 


7940 


0003 


8034 


0168 


8124 


0812 


8211 


9466 


29 


30 


6.7744 


0.8692 


0.7844 


0.885C 


0.7942 


0.0006 


6.8035 


0.0161 


0.8125 


0.0815 


0.8213 


0.046b 


80 


31 


T746 


869.> 


7&16 


8853 


7943 


9001 


8037 


0164 


8127 


0318 


8214 


0471 


31 


32 


7747 


8697 


7848 


8856 


7945 


0011 


8038 


016C 


S128 


082C 


8216 


0I7;{ 


82 


33 


7749 


870u 


7849 


8856 


7946 


0014 


8040 


016G 


8130 


0828 


8217 


9476 


83 


31 


7751 


8703 


7851 


8860 


7948 


9016 


8041 


0171 


8181 


0325 


8218 


0478 


34 


35 


0.7752 


0.8705 


J.7853 


0.8863 


0.7949 


0.9011 


0.8O43 


0.9174 


0.8133 


0.082b 


0.822O 


0.9481 


35 


30 


7754 


870b 


7854 


8865 


7951 


9022 


8044 


0l7fi 


8184 


0331 


8221 


9483 


86 


37 


7756 


8711 


7856 


886e 


7953 


9024 


8046 


9171) 


8186 


0338 


8223 


9486 


37 


38 


7758 


8713 


7858 


8871 


7964 


9026 


8047 


0181 


8187 


0886 


8224 


0488 


88 


39 

40 


7759 


871(i 


7859 


8878 


7966 


0020 


8040 


0184 


8189 


083J. 


8225 


0491 


39 


0.7761 


0.8718 


0.7861 


0.8876 


0.7957 


0.9032 


0.8050 


0.9187 


0.8140 


0.0841 


0.8227 


0.9494 


40 


41 


7763 


8721 


7863 


887J] 


f959 


9035 


8052 


918S 


8142 


0348 


8228 


9490 


41 


12 


7764 


87:M 


7rt64 


8881 


7960 


9087 


8053 


9199 


8143 


0346 


8230 


0499 


42 


13 


7766 


872<. 


7866 


8884 


7962 


9040 


8056 


0194 


8145 


034t 


8231 


9501 


43 


44 


7768 


872:. 


7867- 


8886 


7964 


901k 


8056 


9197 


8146 


0351 


_8238 
0.8234 


0504 


44 


45 


0.7769 


0.8i3a 


0.7869 


0.8881 


0.796J 


0.9045 


0.8058 


0.020t» 


0.8118 


0.9358 


0.9506 


45 


46 


7771 


8734 


7871 


8892 


7967 


004b 


806j 


0202 


8149 


9330 


8236 


9509 


46 


47 


7773 


873; 


7872 


8894 


7968 


9050 


8061 


9205 


8150 


935h 


8237 


9*11 


47 


48 


7774 


87 4(. 


7874 


8897 


7970 


9068 


8063 


0207 


8152 


0361 


8238 


0514 


48 


49 


7776 


8742 


7870 


8899 


7972 


905o 


8064 


9210 


8153 


0364 


8210 
0.8241 


0516 
0.0519 


40 
60 


50 


0.7778 


0.8746 


3.7877 


0.89012 


0.7973 


0.905< 


0.8066 


0.9212 


0.8155 


p.936(. 


51 


7780 


8717 


7879 


8905 


7975 


9000 


8067 


9216 


8156 


936b 


8242 


9522 


61 


52 


7781 


8750 


7880 


8907 


7976 


9063 


8069 


0218 


8158 


9371 


8244 


9624 


62 


53 


7783 


8753 


7882 


8910 


7978 


900C 


8070 


9220 


8159 


0374 


8245 


9527 


53 


54 
55 


7785 
0.778G 


8755 
0.875h 


7884 


8912 


797U 


9008 


8072 


0228 


8161 


0370 


8247 


0629 


64 
65 


tK78«.^ 


0.891x-> 


0.7981 


0.9071 


0.8073 


0.9225 


0.8162 


0.9371 


0.824& 


0.9^32 


56 


778H 


8761 


7887 


891 i- 


7982 


9073 


8075 


0228 


8161 


9381 


8249 


0684 


66 


67 


7790 


8763 


7889 


8920 


7981 


907C 


8076 


9230 


8166 


9384 


8251 


063'i 


67 


58 


7791 


876( 


7890 


8923 


7986 


9071, 


807b 


0288 


8167 


0387 


8252 


0530 


58 


50 


7793 


8709 


7892 


8925 


7987 


9081 


8079 


928(1 


8168 


0880 


8254 


064k 


60 


60 


7796 


87711 7893 


8928 


7989 


9084 


8081 


9238 


8160 


0892 


8265 


0544 


60 


M. 


Loff.S. 


Uog. T.|Loff. 8. 


Lojp.T, 


Log. 8. 


U»if. T. 


Loff.K 


Utg.T. 


Lor. 8. 


Loff. T. 


Log. 8. 


LoiT.T. 


M. 


36«> 1 870 


38^ 


39° 


40«' 


41« 


APPARENT OI8TAXCB. 


I 
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TABLE XVJ. 
LooARtTHMs of the Apfarbnt Distaxcs. 



47 



M. 



APPARERT PI8TAKCK. 



4a^ 



Lop. S. Log. T. Log. 8. 



43^ 



Log. T, 



L.ig. 8. 



440 



Log. T, 



Log. 8. 



45« 



Log. T. Log. 8. 



J51 



Log. T. Log. 



47« 



Log. T. 




1 
8 
3 
4 



0.8255 



8257 
8S58 
8259 
8261 



0.9544 

9547 

9549 

9552 

9555 



.8350 
8339 
8341 
8342 
8343 



0.9G97|0.8418 
8419 
8420 
8422 
8423 



9699 
0701 
9704 
9707 



0.984b 
9851 
9853 
9856 
9858 



.8495 
8496 
8497 
8490 
8500 



1.0000 
0003 
0005 
0008 
0010 



.8560 
8571 
8572 
8573 
8574 



0154 
0157 
0159 
0162 



0.8262 
8281 
8265 
8266 
8268 



0.9557 
0560 
9562 
05&> 
9567 



p. 8345 0, 
8346 
8347 
8349 
8350 



9709 0, 

9719 

0714 

9717 

0719 



•8424 
8426 
8427 
8428 
8429 



0.986110.8501 
8502 
8504 
8505 
8506 



9864 
9860 
986'J 
9871 



1.0013 
0015 
0018 
0020 
0023 



.8575 
8577 
8578 
8579 
8580 



l.0152|0.8641 
8642 
8644 
8645 
8646 
8647 
8648 
8650 
8651 
8652 



1.0303 
030U 
0309 
0311 
0314 



1.0164 0, 
0167 
0169 
017S 
0174 



1 .0316 
0319 
0321 
0324 
0326 



10 
11 
12 
13 
U 



0.8269 

8270 
8272 
8273 
8275 



.9570 9. 
9572 
9575 
9577 

9580 



8351 
8353 
8354 
8355 
8357 



0.972S|0.8431 
8432 
8433 
8135 
8436 



972^ 
9727 
972U 
0739 



0.9874 0. 
O870 
9879 
9881 
9684 



8507 
8509 
8510 
8511 
8512 



.0025 
002b 
0030 
0033 
0035 



.8582 
8583 
8584 
8585 
8586 



.0177 
0179 
0182 
0185 
0187 



a. 8653 
8654 
8655 
8657 
8658 



1.0329 
0331 
0834 
0386 
0339 



15 
10 

ir 

18 
19 



0.8276 
8277 
8279 
8280 
8282 



.958S »• 
9585 
9588 
059C 
9593 



83580.073510.8437 
iM39 
8440 
8441 
8442 



8359 
8361 
8362 
8863 



0737 
074C 
974S 

9745 



0.9886 0. 
0880 
9891 
9694 
9896 



8514 
8515 
8516 
8617 
8519 



.003b|0.8588 
8589 
8590 
8591 
8592 



0043 
004o 
004K 



1.0190 
0192 
0105 
0197 
0200 



.86591 
8660 
8661 

8662 
8663 



.0341 
0844 
0847 
0340 
0352 



10 
11 
12 
18 
14 

16 
16 
17 

18 

19 



20 
21 
22 
28 
24 



0.8288 
8284 

8286 
8287 



0.0593|0.8366 
8366 
8367 
8369 
8370 



059:3 
9000 
9603 
0605 



0.974/0 
9750 
0752 
0755 
9757 



.8444 
8445 
8446 
8448 
8449 



9H9&I|0.8520 
8521 
8522 
8524 
8525 



0901 
9901 
0007 
0900 



.0051 
0053 
0056 
00.>8 
0061 



10.8594 
8695 
8596 
8697 
8698 



1.020210.8665 
8666 
8667 



0205 
0207 
0210 
0212 



8669 



25 
26 
27 

28 
29 



0.8200 
8291 
8203 
8204 



0.900ljl> 
OOIQ 
0613 
0615 
061 



.8371 
8373 
8371 
8875 
8377 



0.0760|0.8450 
8451 
8453 
8454 
8155 



076'i 
0765 
0767 
0770 



0.0012|0.8526 
8527 
8629 
8530 
8631 



0914 
9917 
9910 
9922 



.0063 
006(j 
0068 
0071 
0073 



0.8600 
8601 
8602 
8603 
8604 



.0215 
0217 
0220 
022:2 
0224 



30 
31 
32 
33 
31 



0,H'491 

8298 
8330 
8301 
8302 



0.9621 
9623 



962h 
9631 



J. 8378 
8379 
8381 
8382 
8383 



0.9773|0.8457 

8458 
8459 
8460 
8162 



0775 

9778 
9780 
9783 



0.992AJ, 
9927 
992ii 
993:^ 
9934 



8532 
8534 
8635 
8536 
8537 



l.007(i|0.86U6 
8607 
8608 
8609 
8610 



007H 
0081 
0083 
008G 



1.02ifa0, 
0230 
0233 
0235 
0238 



.8671 
8672 
8678 
8674 
8675 

8676 
8677 
8679 
8680 
8681 



20 
21 
22 
28 
24 

25 
96 
27 

28 
29 



80 
SI 
82 
83 
84 



85 
86 
37 
88 

89 



0.8304 
830j 
8306 
8308 
8309 



0.063. 
OO'iO 
0638 
0641 
0643 



.8385 
838G 
8387 
8389 
8300 



0.9/85 

0788 
0790 
979:i 
9795 



0.84(>8 
8461 
8466 
8467 
8468 



0.9937 0. 
9939 
9942 
9944 
9947 



.8539 
8540 
8541 
8542 
8544 



1.0088 
0091 
0093 
0090 
0090 



.8612 
8613 
8614 
8615 
8616 



1.0210 
0243 
0245 
0248 
0250 



.8682 
8683 
8684 
8686 
8687 



1.0392 
0396 
0397 
0400 
0402 



85 

86 
87 

88 
80 



40 
41 
12 
18 
14 



0.8311 
8312 
8313 
8815 
8316 



0.9646 
9048 
9651 
9653 
9650 



.8391 
8393 
8394 
8395 
8307 



«).9798 
9800 
9803 
9805 
0808 



.8469 
8471 

8172 
8473 
8175 



0.994U|0«8546 
8616 
8547 
8349 
8650 



9952 
9955 
9957 
9960 



1.0101 
0104 
OlOfl 
0100 
0111 



.8618 
8610 
8620 
8621 
8022 



1.0253 0. 
0256 
0258 
0260 
.0263 



8688 
8689 
8690 



8602 



1.0406 
0407 
0410 
0412 
0415 



41 
42 
48 
44 



46 
46 
47 
48 
49 



0.831/ 
8819 
8320 
8322 
8323 



0.9659 
9661 
9664 
9666 
9069 



.8398 
8399 
8401 
8102 
8403 



0.9810 0.8476 



9813 
9816 
0818 
9621 



8477 
8476 
8480 
8481 



0.006210.8551 
8652 
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0303 


0828 


0854 


0881 


0407 


0484 


0401 


0487 


0614 


0641 


0566 


0596 


64 




7 


0S03 


0329 


0S55 


0881 


0406 


0484 


0461 


0488 


0615 


0549 


0569 


0697 


68 




8 


0303 


088S 


0855 


0881 


0408 


0486 


0462 


0488 


0515 


0649 


0670 


0597 


69 




9 


0304 


0329 


0856 


0889 


0409 


0485 


0468 


0489 


0616 


0643 


0570 


0696 


61 




10 


1.0304 


1.08S0 


1.0850 


1.0389 


1.040U 


1.0486 


1.9169 


1.0489 


1.0516 


1.0543 


1.0671 


1.069b 


50 




11 


0S04 


0880 


0856 


0888 


0409 


0486 


0468 


0489 


0517 


0644 


06T1 


' 0699 


49 




19 


0305 


OSSl 


0867 


0388 


0410 


0487 


0463 


0490 


0617 


0544 


0673 


0609 


48 




IS 


0305 


0881 


0358 


0884 


0410 


0487 


0464 


0490 


0517 


0646 


0579 


0600 


47 




14 


OSOG 


0388 


0858 


0884 


0410 


0488 


0464 


0491 


0518 


0645 


0578 


0600 


46 




15 


1.0300 


1.0S32 


1.0369 


1.0884 


li0411 


1.0488 


1.0405 


1.0491 


1.0518 


1.0640 


1.0578 


1.0601 


45 




16 


0307 


0833 


0859 


0885 


0411 


0488 


0465 


0499 


0519 


0646 


0678 


0601 


44 




17 


0S07 


0888 


0360 


0886 


0418 


oao 


0466 


0492 


0519 


0646 


0674 


0002 


48 




18 


0S07 


0383 


0360 


0886 


0412 


0489 


0466 


0498 


0590 


0647 


0674 


0609 


49 




19 
80 


0306 


0384 


0301 


0380 


0418 


0440 


0466 


0493 


0620 


0547 


0575 


0602 


41 




1.0S08 


1.0884 


1.0861 


1.0387 


1.0418 


1.0440 


1.0467 


1.0498 


1.0621 


1.0648 


1.0575 


1.0608 


40 




21 


0309 


08S5 


0361 


0887 


0414 


0440 


0467 


0494 


0521 


0548 


0576 


0608 


89 




Si 


0309 


0SS5 


0302 


0888 


0414 


0441 


0468 


0494 


0621 


0549 


0576 


0604 


38 




ss 


0310 


0330 


0362. 


0888 


0414 


0441 


0468 


0495 


0529 


0649 


0577 


0004 


87 




S4 


0310 


0836 


0868 


0888 


0415 


0449 


04001 


0405 


0522 


0550 


0577 


060S 


86 




t$ 


1.0310 


1.0886 


1.0368 


1.0889 


1.0415 


1.0449 


1.0469 


1.0496 


1.0i23 


1.0560 


1.057b 


1.0605 


85 




SO 


0811 


0337 


0363 


0889 


0416 


0449 


0470 


0496 


0593 


0561 


0678 


0606 


84 




S7 


0311 


0387 


0368 


0390 


0416 


0443 


0470 


0407 


0594 


0561 


0570 


0600 


88 




S8 


0312 


0888 


0864 


0890 


0417 


0443 


0470 


0407 


0594 


0569 


0570 


0007 


82 




S9 


0318 


0888 


0864 


0891 


0417 


0444 


0471 


0498 


0595 


0652 
1.0552 


0579 


0007 


81 




SO 


1.0318 


1.083D 


1.0865 


1.0891 


1.0418 


1.0444 


1.0471 


1.0408 


1.0695 


1.0580 


1.0608 


80 




31 


OSIS 


0339 


0865 


0893 


0418 


0446 


0471 


0406 


0696 


0668 


0580 


0006 


90 




SS 


0318 


0889 


0806 


0899 


0418 


0445 


0479 


0409 


0596 


0558 


0581 


0009 


98 




u 


0314 


0840 


0806 


0892 


0419 


0446 


0479 


0499 


0596 


0564 


0681 


0609 


97 




S4 


0314 


0340 


0866 


0398 


0419 


0440 


0479 


0600 


0697 


0554 


0582 


0609 


96 




Sff 


1.0S15 


1.0841 


1.0807 


1.0898 


1.0420 


1.0446 


1.0478 


1.0500 


1.0597 


1.0665 


1.0582 


1.0610 


95 




SO 


0315 


0341 


0867 


0894 


0420 


0447 


0474 


0501 


0598 


0665 


0588 


0610 


94 




S7 


0316 


0348 


0868 


0894 


0421 


0447 


0474 


0601 


0598 


0666 


0588 


0611 


93 




S8 


0316 


0342 


0S68 


0895 


0421 


0448 


0476 


0602 


0620 


0656 


0684 


0611 


99 




S9 


0817 


0342 


0309 


0395 


0422 


0448 


0475 


0502 


0529 


0667 


0684 


0619 


91 




40 


1.0817 


1.0343 


1.0868 


1.0895 


1.0428 


1.0449 


1.0476 


1.0602 


1.0680 


1.0567 


1.0585 


1.0619 


90 




41 


0318 


0848 


0870 


0898 


0422 


0449 


0470 


0608 


0581 


0557 


0585 


0618 


19 




4-r 


0318 


0844 


0870 


0896 


0428 


0460 


0476 


0608 


0681 


0658 


0685 


0618 


18 




4S 


0318 


0844 


0870 


0897 


0488 


0460 


0477 


0604 


0581 


0568 


0586 


0614 


17 




44 


0319 


0845 


0371 


0307 


0484 


0450 


0477 


0504 


0632 


055i^ 


0686 


0614 


16 




45 


1.0S19 


1.0345 


1.0371 


1.0898 


1.0424 


1.0461 


1.0478 


1.0505 


1.0582 


1.0559 


1.0587 


1.0015 


15 




40 


0319 


0340 


0378 


0398 


0425 


0451 


0478 


050^ 


0539 


0560 


0587 


0615 


14 




47 


0820 


0346 


0872 


O890 


0495 


0459 


0479 


0506 


0583 


0660 


0688 


0615 


18 




48 


0320 


0346 


0878 


0899 


0496 


0459 


0479 


0506 


0588 


0561 


0688 


0016 


18 




49 


0321 


0847 


0873 


0899 


0490 


0453 


0480 


0507 


0584 


0561 


0689 


0616 


11 




50 


1.0321 


1.0847 


1.0874 


1.0400 


1.0496 


1.0458 


1.0480 


1.0507 


1.0584 


1.0562 


1.0589 


1.0617 


10 




51 


0822 


0848 


0874 


0400 


0497 


0454 


0480 


0507 


0685 


0662 


0590 


0017 


9 




58 


0828 


0S48 


0874 


0401 


0497 


0454 


0481 


0508 


0685 


0562 


0590 


0618 


6 




5S 


0323 


0349 


0875 


0401 


0498 


0454 


0481 


0606 


0686 


0563 


0691 


0618 


7 




54 


0323 


0840 


0875 


0408 


0498 


0465 


0482 


0509 


0586 


0563 


0591 


0619 
1.0610 


6 
6 




55 


1.032S 


1.0840 


1.0870 


1.0402 


1.0490 


1.0466 


1.0482 


1.0609 


1.0686 


1.0564 


1.0591 




60 


0S84 


0S50 


0876 


0403 


0499 


0456 


0488 


0510 


0687 


0664 


0592 


mo 


4 




57 


0384 


0850 


0877 


0408 


0480 


0460 


0488 


0610 


0687 


0565 


0599 


0090 


8 




68 


0S95 


0851 


087T 


0408 


0180 


0467 


0484 


0611 


0688 


0565 


0508 


0691 


9 




59 


0885 


0851 


0877 


0404 


0480 


0467 


0484 


0611 


0588 


0566 


0698 


0691 


1 




00 


0886 


0852 


0878 


0404 


Ottl 


0458 


0484 


0619 


0580 


0666 


0604 


0681 









47' 


40^ 


46' 


44' 


48' 


49' 


41' 


40> 


89' 


OO' 


87' 1 W 


1 
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TABLE XVII. 5^ 








Logarithms of the First and Second Corrections 






The Fir»t Correction is alwayt to be taken from the Top. and alM the Second, vhen the 
Apparent Distance is greaier than »••. 













2 DbORBCS. 








24' 


25' 


26' 


27' 


28' 


29* 
1.0763 


1.0792 


31' 


32' 


33' 


34' 


36' 






1.0621 


1.064b 


1.067b 


1.0706 


1.0734 


1.0821 


1.0850 


1.0880 


1.0909 


1.0939 


60 






1 


0622 


0650 


067b 


0706 


0735 


0763 


0792 


0821 


0861 


0880 


0910 


0040 


59 






9 


0622 


0650 


0678 


0707 


0735 


0764 


0798 


0822 


0861 


0881 


0010 


0040 


58 






S 


062;^ 


0661 


0670 


0707 


0736 


0764 


0793 


0822 


0862 


0881 


0911 


0941 


57 






4 


0622 


0651 


O'o70 


0708 


0736 


0765 


0794 


0823 


0852 


0882 


0911 


0941 


56 






5 


i.0624 


1.0652 


l.OObO 


1.0708 


1.0737 


1.0766 


1.0794 


1.0823 


1.0863 


1.0882 


1.0912 


1.0942 


56 






6 


0024 


06j2 


0680 


0700 


0737 


0766 


0795 


0824 


0863 


0883 


0912 


0042 


64 






7 


002u 


0663 


0661 


0709 


0738 


0766 


0796 


0824 


0864 


0883 


0913 


0943 


63 






8 


062» 


0653 


0681 


0710 


0738 


0767 


0796 


0825 


0864 


0883 


0913 


0943 


62 









0G2G 


0654 


0682 


0710 


0789 


0767 
1.0768 


0796 
1.0797 


0825 
1.0826 


0865 
1.0866 


08S4 
1.0884 


0914 


0944 


51 






10 


I.OUkt) 


1.0654 


1.0682 


1.0711 


1.0730 


1.0914 


1.0944 


50 






11 


0627 


0666 


0683 


0711 


0740 


0768 


0797 


0826 


0865 


0885 


0015 


0945 


49 






19 


002; 


0665 


0683 


0711 


0740 


0760 


0798 


0827 


0666 


0886 


0915 


0945 


48 






IS 


062>> 


0655 


0681 


0712! 0740 


0760 


0798 


0827 


0866 


0886 


0916 


0946 


47 






14 


0G28 


065U 


0684 


0712! 0741 


0770 


0799 


0828 


0867 


0886 


0916 


0046 


46 






15 


1.002^ 


1.0666 


1.0685 


1.0713 1.0741 


1.0770 


1.0709 


1.0828 


1.0867 


1.0887 


1.0917 


1.0947 


46 






16 


082U 


0657 


0685 


07131 0742 


0771 


0800 


0829 


0868 


0887 


0917 


0947 


44 






17 


0629 


0657 


0686 


0714 0742 


0771 


0800 


0829 


0868 


0888 


0918 


0918 


48 






18 


0630 


06^8 


0686 


07141 0743 


0772 


0601 


0830 


0860 


0888 


0918 


004b 


42 






19 
20' 


0C3a 


0058 


0686 


07151 0743 


0772 


0801 


0880 


0869 


0889 


0919 
1.091U 


^49 
1.0949 


41 
40 






1.0631 


1.0651; 


1.0687 


1.0715 1.0744 


1 .0773 


1.0801 


1.0831 


1.0860 


1 .0889 






21 


0631 


0669 


0687 


07161 0744 


0773 


0802 


0831 


0860 


0890 


0920 


0960 


39 






22 


0632 


0660 


0688 


07161 0746 


0774 


0802 


0832 


0861 


0890 


0020 


0950 


38 






2S 


0032 


0660 


0688 


0717! 0746 


0774 


0808 


0882 


0861 


0891 


0921 


0051 


37 






24 


0033 


0661 


0080 


0717: 0746 


0774 
1.0776 


0803 
1.0804 


0833 


0862 


0801 


0021 


0051 


36 
35 






25 


1.0633 


1.0661 


1.0680 


1.0U8 1.0746 


1.0833 


1.0862 


1.0892 


1.0922 


1.0952 






26 


0634 


06C2 


0600 


0718> 0747 


0776 


0804 


0834 


0868 


0893 


0022 


0952 


34 






27 


0634 


0662 


0600 


0719' 0747 


0776 


0806 


0834 


0868 


0803 


0923 


0953 


33 






28 


0634 


0663 


0691 


0719 0748 


0776 


0805 


0834 


0864 


0894 


0923 


0053 


82 






29 


0636 


0663 


0691 


0720 0748 


0777 


0806 


0836 


0864 


0894 


0924 


0954 


31 
30 






30 


1.0035 


1.0663 


1.0602 


1.07201.0749 


1.0777 


1.0806 


1.0836 


1.0866 


1.0895 


1.0924 


1.0964 






31 


0686 


0664 


0692 


0721 < 0749 


0778 


0807 


0886 


0866 


0806 


0925 


0965 


29 






S2 


0636 


0664 


0098 


0721 0750 


0778 


0807 


0886 


0866 


0896 


0925 


0955 


28 






33 


0637 


0665 


0608 


0721 0760 


0779 


0808 


0887 


0866 


0806 


0926 


(.950 


27 






34 


0637 


0(>65 


0G94 


0722 0751 


0779 


0808 


0837 


0867 


0897 


0926 


0056 


26 






35 


1.0638 


1.0666 


1.0604 


1.07221.0761 


1.0780 


1.0809 


1.0838 


1.0667 


1.0897 


1.0027 


1.0957 


25 






36 


0638 


0666 


0604 


0728 0761 


0780 


0800 


0838 


0866 


0898 


0027 


0967 


24 






37 


0630 


0667 


0696 


0728 0762 


0781 


OSIO 


0839 


0868 


0808 


0928 


0068 


23 






38 


0630 


0667 


0095 


0724 0762 


0781 


0810 


0839 


0869 


0890 


0928 


095b 


22 






39 


0040 


066b 


0696 


0724 0753 


0782 


0811 


0810 


0869 


0899 


0929 


0059 
1 .0959 


21 
20 






40 


1.0640 


1.066b 


1.0606 


1.07251.0763 


1.0782 


1.0811 


1.0840 


1.0870 


1.0899 


1.0929 






41 


0641 


0609 


0697 


0725 0754 


0788 


0812 


0841 


0870 


0900 


0930 


0960 


19 






4' 


0641 


0660 


0697 


0726 0764 


0783 


0812 


0841 


0871 


0900 


0930 


OSGi) 


18 






43 


0641 


0670 


0698 


0726 0755 


0784 


0813 


0842 


0871 


0901 


0931 


0961 


17 






44 


0642 


0670 


0698 


0727 0753 


0784 


0813 


0842 


0872 


0001 


0931 


0961 


16 






46 


1.0642 


1.0670 


1.0699 


1.0727 1.0756 


1 .0785 


1.0814 


1.0843 


1.0872 


1.0902 


1.0932 


1.0962 


15 






46 


0643 


6671 


0600 


0728 0756 


0785 


0814 


0843 


0873 


0902 


0932 


0062 


14 






A1 


0643 


0671 


0700 


0728 0757 


0786 


0815 


0844 


0878 


C903 


0038 


0063 


13 






48 


0044 


0672 


0700 


0729 0767 


0786 


0816 


0844 


0874 


0908 


0938 


0963 


12 






49 


0644 


0672 


0701 


0729 0758 


0787 


0816 


0846 


0874 


0904 


0934 


0964 
l.OO&l 


11 






50 


1.0045 


1.0673 


1.0701 


1.07301.0758 


1.0787 


l.OblG 


1.0846 


1.0876 


1.0904 


1.0934 


10 






61 


0645 


0673 


0702 


0730 0759 


0787 


0816 


0846 


0876 


0905 


0936 


0965 


9 






52 


0646 


0674 


0702 


0730 0750 


0788 


0817 


0846 


0876 


0906 


0086 


0965 


8 






53 


0646 


0674 


0703 


0731 0760 


0788 


0817 


0847 


0876 


0006 


0936 


0966 


7 






54 


0647 


0075 


0703 


0731 0760 


0780 


0818 
1.0818 


0847 
1.0848 


0877 


0906 


0936 


0906 


6 
5 






55 


1.0647 


1.0676 


1.0703 


1.07321.0701 


1 :0i89 


1.0877 


1.0907 


1.0037 


1.0907 






50 


0648 


0676 


0704 


0732 0761 


0790 


0819 


08-18 


0878 


0{»07 


0087 


0067 


4 






57 


0018 


0670 


0704 


0733; 0702 


0790 


0819 


0810 


0878 


0908 


0938 


0968 


3 






5ti 


0648 


0677 


0705 


0738 0762 


0791 


0820 


0840 


0879 


0908 


0938 


0068 


2 






50 


0(}4i« 


0677 


0705 


0784 0702 


0791 


08*20 


0850 


0870 


0909 


0939 


0069 


1 






00 


0{>49 


Ot'i78 


0706 


0734 0763 


0792 


0821 


0850 


0880 


0900 


0930 


0069 











».v 


3!' 


33' 


32* . 31' 


30' 


29' 


2:5' 


27' 


20' 


25' 


24' 
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When Ihe Apparent Dltiance b Uu than 90o, the Second Correction is to be taken from the Bottom. | 





gle 



53 TABLE XVII. 

LoeAftiTHMS oflhe First and Secokd Coreectiohs. 

The Pint Correcaou b ^Iway to be taken from Um Toii, and 4teo tbe Second, vkes Um 
Apparent D stance it grtuttr than Wo. 



S. 
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16' 



S7' 



Ha' 



SO' 



40' 



41' 



49' 



4S' 



45' 



47' 



1.09691 
0970 
0970 
0971 
0971 



09091. 

1000 

1000 

1001 

1001 



lOSO 
1030 
lOSl 
lOSl 
1032 



lOGl 
1061 
1062 
1062 
1063 



1.1091 
1002 
1092 
1093 
1094 



.1123 
1123 
1124 
1124 
1125 



.1154 
1164 
1155 
1156 
115G 



.1186 
1186 
1187 
1187 
1188 



.1217 
1218 
121b 
1219 
1219 



1.124911.1282 

^1282 

1283 

1283 

1284 



1260 
1250 
1251 
1252 



1314 
13r> 
1315 
1316 
131G 



60 
50 
58 

57 
56 



1.09721 
0972 
0973 
0973 
0974 



10021. 
1002 
1003 . 
1003 
1004 



10 
11 
12 
18 
14 



1.0974 
0975 
0975 
0976 
0076 



.1004 
1005 
1005 
1006 
1006 



10321. 

1032 

1033 

1034 

1034 

.1035 
1035 
1036 
1036 
1037 



1063 
1064 
1064 
1065 
1065 



1.1094 
1095 
1096 
1096 
1096 



.1125 
1126 
1126 
1127 
1127 



.1157 
1157 
1168 
1158 
1159 



.118b 

1189 
1189 
1190 
1190 



.12201 
1221 
1221 
1222 
1222 



.12521 
1253 
1253 
1254 
1254 



1284 
1285 
1285 
1286 
1287 



.1317 
1317 
1318 
1319 
1319 



55 
54 
53 
62 
51 



1.1066|t.l097 
1097 
1008 
1098 
1099 



1066 
1067 
1067 
1068 



.1128 
1128 
1129 
1129 
1130 



•11591 
1160 
1160 
1161 
1161 



1191 
1191 
1192 
1192 
1193 



.1223 
1223 
1224 
1224 
1225 



.12551. 
1255 
1256 
1256 
1257 



1287 
128b 
1288 
1289 
1289 



15 
16 
17 
18 
19 



1.0977 
0077 
0078 
0978 
0979 



20 
21 
22 
23 
21 



1.09791 
0980 
0980 
0981 
0981 



.1007 
1007 
1008 
1008 

J009 

.lOOU 
1010 
1011 
1011 
1012 



.1037 
103b 
10311 
1089 
1040 

.1040 
1041 
1041 
1042 
1042 



.1068 
1069 
1069 
1070 
1070 



.1009;1 
1100 
1100 
1101 
1101 



.1130 
1131 
1131 
1132 
1132 



.1071 
1071 
1072 
1072 
1073 



.11021 
1102 
1103 
1103 
1104 



.1133 
1134 
1134 
1185 
113-. 



1162 
1162 
1163 
1163 
1164 

1164 
1165 
1165 
1166 
1167 



.1193 
1194 
1195 
1195 
1196 



.1235 
1226 
1226 
1227 
1227 



.11961 
1197 
1197 
1198 
1198 



25 
26 
27 
28 
29 



.09b2 
09H2 
0983 
0983 
0984 



.1012 
1013 
1013 
1014 
1014 



1043 
1043 
1044 
1044 
1045 



.1073 
1074 
1074 
1075 
1075 



30 
31 
32 
33 
34 



35 
36 
37 

38 
39 



40 
41 
42 
43 

44 

45 

46 
47 

48 
49 



50 
51 
52 
53 
54 



55 
50 
67 
58 
50 



1.0984 

ooas 

0985 
0986 
0966 



.0987 
0087 
0988 

0988 



.09891 
0990 
0990 
0001 

jp991 

.0992 
0992 
0993 
0993 
0904 



.0994 
0995 
0995 
0996 
^990 
1 .09ll< 
099i 
0998 
0.9b 
0999 
099U 



23 



.1015 
1016 
1016 
101 
1017 



1.1018 
1018 
1019 
1019 
1020 



.1020 
1021 
1021 
1022 
1022 



.1023 
1023 
1024 
1024 

1025 



.1025 
1026 
1026 

1027 
1027 

.1028 
10^ 
102b 
1029 
1029 
1030 



22' 



1045 
1046 
1046 
1047 
1047 



1048 
1048 
1049 
1049 
1050 



lu50 
1061 
1051 
1052 
1052 



.1053 
1053 
1054 
1054 
1055 



.1055 
1056 
1056 
1057 
1057 

.105^ 
1058 
105U 
1060 
1060 
1061 



21' 



.1070 
1076 
1077 
1078 
1078 
1.1079 
1079 
1080 
1080 
1081 



.1081 
1082 
1082 
1083 
1083 



.1084 
1084 
1085 
1085 
1086 



1.1086 
1087 
1087 
1088 

_10b8 

.1089 
1081 
109J 
1090 
1091 
1091 



20' 



.11041 
UGGJ 
liOoj 
1106| 

J106! 

.1107 
1108 
1108 
1109 
1110 



11361 

1136 

1187 

1137 

1138 



.1138 
1139 
1139 
1140 
1140 



1.1110 

nil 
nil 

1112 
1112 



1112 
1113 
1113 
1114 
1114 



1.1141 
1141 
1142 
1142 
1143 



.1115 
1115 
1116 
1116 
J1117 
.1117 
1118 
1118 
1119 
1119 



1120 
1120 
1121 
1122 
1122 
1123 



19' 



>116i|l 

116e 

116b 

nob 

1169 



.1170 
1170 
1171 
1171 
U72 
1.1172 
1173 
1173 
1174 
1174 



1.11431.1175 



1199 
l!li9 
1200 
1200 
120j 

12.)! 
1202 
1202 
1203 
1204 

1.1204 
1205 
120. 

1206 
1206 



12281 

1229 

1229 

1230 

1230 



,1231 
1231 
1232 
123. 
_1233 

1233 
1234 
1234 
1235 
1235 



1144 
1145 
1145 
Jil46 
.1146 
1147 
1147 
1148 
1148 



1.1149 
1149 
1150 
1150 
1151 



.1151 
1152 
1152 
1153 
1153 
1154 



lb' 



1176 
1176 
1177 
1177 



1.1178 
1178 
1179 
1179 
1180 



1.1180 
1181 
1181 
1182 
1182 



1. 118;} 
1183 
1184 
1184 
1185 
118U 



17' 



1.1207 
1207 
1208 
1208 
1209 



1.1209 
1210 
1210 
1211 
1211 



1212 
1213 
1213 
1214 
1214 



.1215 
121 
1216 
121G 
1217 
1217 



16' 



7 IISORKBS. 



1239 
1240 
1240 
1241 



1257 
1258 
1259 
1259 
1260 

12601 

1261 

1261 

1262 

1262 



.1290 
1290 
1291 
1291 
1292 



1292 
1293 
1294 
1204 
1295 



12631 

126J 

1261 

1265 

1265 

126(j 

1266 

1267 

1267 

1268 



1236 
1237 
1287 
123b 
1238 
1239 1.1271 



1. 126b 
1269 
1269 
1270 
1270 



.12U5 
1296 
1296 
1297 
^297 

12^8 
1298 
1299 
1300 
1300 



.1241 
1242 
1242 
1243 
1243 

.1244 
1245 
1245 
1246 

J246 

.1247 
1247 
1248 
1248 
1249 

_1249 

"l5' 



1271 
1272 
1273 
1273 



1.1274 
1274 
1275 
1275 

J276 

.1276 
1277 
1277 
1278 

J278 

.12791 
1280 
1280 
1281 
1281 

J282 

14'" 



.1301 
1301 
1302 
1302 

2303 

.1303 
1304 
1304 
1305 
1306 



.1320 
1320 
1321 
1321 

J822 

.1322 
1323 
1323 
1324 
1325 

.1325 
1326 
1320 
1327 
1327 



1.1306 
1307 
4307 
130b 
1308 



.1309 
1309 
1310 
1310 

J3U 

.1311 
1312 
1313 
1313 
1314 

_1314| 
13' 



l.U2b 

132b 

1329 

1329 

JS30 

.1331 
1331 
1332 
1332 

^333 

1333 
1334 
1334 
1335 
1335 

133t 
1337 
1337 
133b 
1388 

1.1339 
1339 
1340 
1340 
1341 



50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 



1342 
1342 
1343 
1343 
1344 
1344 
134.* 
13;5 
1346 
1346 
1347 
12' 



25 
24 
23 
22 
21 
20 
19 
18 
17 
16 



15 
14 
13 
12 
U 



10 
9 

8 
7 
6 



Wlien the Apparent Dliitance U Um than 90^, the Second Correction b to be taken from the Bottom. 
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LoGARXTSMS of the First and Sbcokd Corrections 



The nnt GovfMtiM to miW9& to be takmAnm tiie Top, ftnd alio tl»e Second, vhen the 
AopMVMt Disuiilee is greal^ tubi 9oo. 
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60 


TABLE XVIL 
LO0AKITHM9 of the First and Secowd Corrictiok«. 






The Pint Correction is miuwyi to be taken from the Top, and td§o the Sceond, vkea tke 






Aiiyarent Diatauce is greuter tiian Wo. 




s. 


S DKGKEES. 






0' 


1' 


2* 


S' 


4' 


6' 


6' 


7' 


8' 


9' 


10' 


11' 







1.1761 


1.1797 


1.1834 


1.1871 


1.190b 


1.1946 


1.1984 


1 2022 


1.2061 


1.2099 


1.213!) 


1.817b 


60 




1 


1762 


179b 


1835 


1871 


1909 


1940 


1984 


2023 


2061 


8100 


8189 


8179 


59 




2 


1762 


1798 


1835 


1872 


1909 


1947 


1985 


2023 


2062 


2101 


2140 


8180 


58 




s 


1763 


1799 


1886 


1873 


1010 


1948 


1986 


2024 


2062 


2101 


2141 


2180 


57 




4 


1763 


1800 


1836 


1873 


1911 


1948 


1986 


2025 


2063 


8102 


2141 


2181 


50 
55 




6 


1.1764 


1.1800 


1.18S7 


1.1874 


1.1911 


1.1949 


1.1987 


1 .2025 


1.2064 


1.2103 


1.2142 


1.2182 







1765 


1801 


1838 


1875 


1912 


1950 


1987 


202C< 


2064 


2103 


2143 


2182 


54 




T 


1765 


1802 


1838 


1875 


1913 


1950 


198b 


202(1 


20a3 


2104 


2143 


2188 


53 




8 


1766 


1802 


1839 


1876 


1913 


1051 


1989 


2027 


2066 


2106 


2141 


2184 


58 




9 


1766 


1803 


1839 


1876 


1914 


1951 


1989 


2028 


8066 
1.2067 


2105 


2145 


2184 


51 




10 


1.1767 


1.1803 


1.1840 


1.1877 


1.1914 


1.1952 


1.1990 


1.202^ 


1.2106 


1.214.> 


1.2185 


50 




11 


1768 


1804 


1841 


187b 


1915 


1963 


1991 


2021/ 


2068 


2107 


2146 


2186 


49 




12 


1768 


1805 


1841 


1878 


1916 


1953 


1991 


2030 


2068 


2107 


2117 


8186 


4b 




IS 


1769 


1805 


1842 


1879 


1916 


1954 


1992 


2030 


8«6*i 


8106 


2147 


2187 


47 




14 
15 


1769 


1806 


1848 


188t 


1917 


1955 
1.1956 


1993 


2031 


2070 
1.2070 


2109 
1.2109 


2148 


218b 


46 




1,1770 


1.1806 


1.1848 


1.1880 


1.191b 


1.1994 


1 .2032 


1.214b 


1.2188 


45 




16 


1771 


1807 


1844 


1881 


1918 


1956 


1994 


2032 


8071 


2110 


2149 


2189 


44 




17 


1771 


1808 


1844 


1881 


1919 


1956 


1995 


2083 


2072 


2111 


2150 


2190 


43 




18 


1772 


1808 


1845 


1882 


1919 


1957 


1996 


2033 


2072 


2111 


2151 


2190 


42 




19 


1772 


1809 


1846 


1683 


1920 


1958 


1996 


2084 


2078 


2112 


2151 
1.2152 


2191 
I.J8192 


41 




20 


1.177S 


1.1809 


1.1810 


1.1883 


1.1921 


1.1959 


1.1997 


1.2085 


1.2078 


1.2118 


40 




21 


1774 


1810 


1847 


1884 


1921 


1960 


1997 


2035 


2074 


2113 


2158 


2192 


89 




22 


1774 


1811 


1847 


lb84 


1922 


1960 


1998 


2086 


2075 


2114 


2153 


2193 


88 




2S 


1775 


1811 


1818 


1886 


1923 


1961 


1998 


2037 


2076 


2116 


2164 


8194 


87 




» 


1776 


1812 


1849 


1886 


1923 
1.1924 


1962 


1099 


2037 


2076 


2115 


2155 


2194 


SO 
"85 




25 


1.1776 


1.1812 


1.1849 


1.1886 


1.1902 


1.2000 


1.2038 


1.8077 


1.2116 


1.2U5 


1.2195 




26 


1777 


1813 


1860 


1887 


1924 


1968 


200( 


2039 


2078 


2116 


2156 


2196 


84 




27 


1777 


1814 


1850 


1888 


1925 


1963 


8001 


2089 


2079 


8117 


2157 


2196 


S3 




28 


1778 


1814 


1851 


1888 


1926 


1964 


2001 


2040 


8079 


8118 


2157 


2197 


82 




29 


1778 


1815 


1852 


1889 


1920 


1964 
1.1965 


2002 
1.2008 


2041 
1.2041 


2080 
1.8080 


8118 


2168 


2198 


81 

"so 




SO 


1.1779 


1.1816 


1.1862 


1.1889 


1.1927 


1.8119 


1.8169 


1.2198 




81 


1780 


1816 


1853 


1890 


192b 


1965 


2003 


2042 


8081 


8180 


8159 


2199 


88 




S2 


1780 


1817 


1854 


1891 


1928 


1966 


2004 


204*^ 


2081 


8120 


3160 


2200 


88 




8S 


1781 


1817 


18.54 


1891 


1929 


1967 


2005 


2043 


8088 


2121 


8161 


8800 


87 




S4 


1781 


1818 


1855 


1892 


1929 


1967 


2005 


2044 


2083 


2122 


2161 


8801 


86 
85 




S5 


1.1782 


1.1819 


1.1850 


1.189S 


1.193i> 


l.iw^: 


1.2036 


1.2044 


1.2083 


1.2122 


1.2162 


1.2202 




86 


178S 


1819 


1857 


1893 


1931 


1968 


2007 


2045 


8084 


2123 


2163 


2202 


84 




S7 


1783 


1820 


1857 


1894 


1931 


1969 


2007 


2040 


2085 


2124 


2163 


2203 


88 




S8 


1784 


1820 


1868 


1894 


1982 


1970 


2008 


8046 


8035 


2124 


2164 


2204 


23 




S9 


1785 


1821 


1858 


1895 


1938 


1970 


2009 


2047 


2086 
1.2086 


2125 


2165 


2204 


81 




40 


1.1785 


1.1822 


1.1860 


1.1890 


1.1933 


1.1971 


l.«909 


1.204t 


1.2126 


1.2165 


1.8205 


80 




41 


1786 


1822 


1869 


1896 


1984 


1972 


2010 


204e 


2087 


2126 


2166 


2206 


19 




42 


1786 


1823 


1860 


1897 


1984 


1972 


2010 


2049 


208b 


2127 


2167 


2206 


18 




4S 


1787 


1823 


1860 


1898 


19S5 


1973 


2011 


2050 


. 2088 


8128 


2107 


2207 


17 




41 


1788 


1824 


1861 


1898 


1936 


1974 


2012 


8050 


2081; 


212b 


8168 


2208 


16 




45 


1.1788 


1.1825 


1.1862 


1.1899 


1.1936 


1.1974 


1.2012 


1.2051 


1.2090 


1.2129 


1.2169 


1.2208 


15 




46 


1789 


1823 


1862 


1899 


1987 


1976 


2013 


2052 


2090 


2130 


2169 


2209 


14 




47 


1789 


1826 


1863 


1900 


1938 


1975 


2014 


2052 


2091 


2130 


2170 


2210 


18 




48 


1790 


1827 


1863 


1901 


1938 


1976 


2014 


8053 


2092 


8131 


2170 


2210 


18 




49 
50 


1791 
1.1791 


1827 
1.182n 


1864 
1.1863 


1931 


1939 


1977 


2015 


206!) 


2092 


8132 


2171 


2211 


11 




1.1902 


1.193U 


1.1977 


1.2916 


1.2064 


1.2093 


1.2132 


1.2172 


1.2212 


10 




51 


1792 


1828 


1805 


1903 


1940 


1978 


2016 


2055 


2094 


2133 


2172 


2212 


9 




62 


1792 


1829 


1860 


1903 


1941 


1979 


2017 


2055 


2094 


2134 


2173 


2213 


8 




5S 


1798 


18S0 


1867 


1904 


1941 


1979 


2017 


8066 


2095 


2134 


2174 


2214 


7 




54 

55 


1794 
1.1794 


1830 


1807 


1904 


1942 


1980 


2018 


2057 


2096 


8135 


2174 


2214 







1.1831 


l.lb6h 


1.1905 


1.1942 


1.1981 


1.2019 


1.2057 


1.209b 


1.21S(> 


1.2175 


1.2215 


6 




56 


1793 


1831 


1868 


1906 


1943 


1981 


2019 


2058 


2097 


2130 


2176 


2216 


4 




57 


179.^ 


1832 


18SI; 


190(. 


1941 


1982 


2020 


2069 


2098 


2137 


2176 


2216 


3 




58 


17{m; 


183S 


187U 


19.»7 


1914 


]98*i 


2021 


2059 


2098 


2137 


217V 


2217 


8 




59 


1797 


183*/ 


1870 


1908 


1945 


1988 


2021 


2060 


2099 


2138 


2178 


2211- 


1 




00 


179. 


1831 


1871 


1908 
50' 


1916 

5.j' 


1984 


2022 


20G1 


2099 


213& 


2178 


2218 

48' 




s. 






59* 


6b' 


67' 


64' 


63' 


52^ 


61' 


60' 


4i>' 




6 DEGREES. 






VV hen ihe Apparent Diatajicc Is Um than 900, the Second Correction ia to be taken from the Bottom | 
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' 




LooARiTHMs of the First and Second Cokkectiohs. 






The FlfM CorrecUou is miwapt to be Uken Arum tb« Top, and alao Ihe llecood, when tbe | 






Apparent Dt>Unce li grt%t*r ibaa mfi. \ 




s. 


S DEGKKE9. 






12* 


13' 


14' 


15' 


16' 


17* 


lb' 


19' 


20* 


21' 


22* 
1.264(1 


23' 







l.k818 


1 .2269 


1.2300 


1.2841 


i.2382 


1.2124 


1.2467 


1.2610 


1.2553 


1.269t 


1.2685 


iM 




1 


22111 


2200 


2S00 


2842 


2:)83 


242r> 


2467 


2610 


2663 


2697 


2641 


268(j 


59 




9 


2220 


2260 


2S01 


2342 


2384 


242t 


2168 


2511 


2554 


259^ 


2642 


2687 


68 




s 


2220 


2261 


2S02 


2848 


2384 


2420 


2460 


251*2 


2555 


2691 


2643 


268b 


57 




4 
6 


2221 


2262 


2S0'2 


2844 


2885 


2427 


2470 


2512 


2556 
1.2556 


259!] 
1.2600 


2643 
1.2644 


26^ b 
1 26b0 


56 
55 




1.2222 


1.2262 


1.2303 


1.2344 


1 .2SbO 


1.2428 


1.2470 


1.2613 




6 


£223 


2263 


2304 


2315 


2387 


2l2i) 


2471 


2514 


2557 


2601 


2645 


2680 


54 




7 


2223 


2264 


2304 


2846 


2387 


2420 


2472 


2616 


2568 


2001 


2646 


2600 


63 




8 


2224 


2264 


2305 


2846 


23fc'8 


2480 


2472 


2616 


2569 


2602 


2646| 2691 


62 




9 
10 


222o 
1.2225 


2265 


2806 


2347 


2889 


2431 


2473 


2516 


2569 


2608 


2647 


2602| 61 1 




1.2266 


1.2307 


1 .2348 


1.2889 


1.2181 


1.2474 


1.2517 


1.2660 


1.2604 


l.k64b 


1.2692 


50 




i 11 


i22fi 


22(i6 


23;)7 


2348 


2390 


2482 


2475 


2517 


2561 


2604 


2649 2693 


49 




1 ^^ 


2227 


2267 


2308 


2849 


2301 


2483 


2475 


2518 


2561 


2605 


2649 2694 


48 




' IS 


2227 


2268 


2809 


2850 


2891 


2488 


2476 


2510 


2662 


26061 2050| 2605 


47 




\ 14 
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6339 


5422 


5507 


6594 


5682 


39 




29 

23 


4798 


4871 


4946 


5022 


5099 


6178 


6258 


5340 


5423 


5508 


5595 


6683 


38 




4790 


4873 


4047 


5023 


5101 


5179 


5260 


5341 


5425 


5510 


5596 


6685 


37 




2i 
25 


'4800 


4874 


4019 


5025 


5102 


6181 


5961 


5343 


6426 
1.6428 


6611 
1.5513 


6598 
1.5599 


6686 


36 
85 




1.4801 


1.4875 


I .4950 


1.5026 


1.6103 


1.5182 


1.5962 


1.6344 


1.568b 




26 


4803 


4876 


4951 


6027 


5105 


5183 


6264 


5346 


6429 


5514 


5601 


6689 


34 




27 


4804 


4877 


4952 


6028 


6106 


6185 


6265 


6347 


5430 


5516 


5602 


5691 


83 




28 


4805 


4679 


4954 


6030 


6107 


5186 


6266 


5348 


5432 


5517 


6604 


6692 


32 




30 


4806 
1.4808 


4880 


4955 


6031 


6108 
1.5110 


6187 
1.5180 


5968 
1.5260 


5350 
1.5351 


6433 
1.5436 


6518 
1.6690 


5605 
1.5607 


5694 
1.5695 


31 

to 




1.4881 


1.4956 


1.5032 




31 


4809 


4882 


4967 


5034 


6111 


5100 


6271 


6353 


5486 


6521 


5608 


5697 


99 




32 


4810 


4884 


4959 


5035 


5112 


5191 


6272 


5854 


5437 


552^ 


6610 


6698 


28 




S3 


4811 


488-1 


4960 


6036 


5114 


5193 


5273 


5355 


6439 


6524 


5611 


6700 


27 




31 
35 


4812 


4886 


4961 


5037 


5115 


5194 


5275 


5357 


5440 


6526 


5613 


5701 


26 




1.4811 


1.4887 


1.4962 


1.5030 


1.5116 


1.5195 


1.5976 


1.5358 


1.5442 


1 .6527 


1.5614 


1.6703 


25 




36 


4816 


48b9 


4964 


5040 


6118 


5197 


6977 


53dO 


5443 


5626 


5615 


5704 


24 




37 


4816 


4890 


4965 


6041 


6110 


5108 


5270 


6361 


•6446 


5530 


5617 


6706 


23 




38 


4817 


4801 


4966 


5043 


6120 


5100 


6280 


6362 


5446 


5581 


5618 


6707 


22 




39 
40 


4819 
1.4820 


4892 


4967 


6044 


5122 


5200 


6281 


5864 


6447 


6533 


5620 


5700 


21 
20 




1.4894 


1.4969 


1.6045 


1.5123 


1.6202 


1.5283 


1.6365 


1.5449 


1.5534 


1.6621 


1.5710 




41 


4821 


4895 


4970 


5046 


5124 


5203 


6284 


5366 


5450 


6636 


6623 


5712 


19 




42 


4822 


4896 


4071 


5048 


5125 


6205 


5285 


5368 


6452 


6587 


5624 


5713 


18 




43 


4823 


4897 


4972 


5040 


5127 


5206 


5287 


5360 


6453 


5588 


5626 


5715 


17 




44 


4825 


4890 


4974 


6050 


5128 


5207 


6288 


5870 


6454 


5640 


6627 


6716 
1.6718 


16 
15 




45 


1.4b26 


1.4900 


1.4976 


1.6051 


1.6129 


1.5209 


1.5290 


1.6372 


1.6456 


1.^541 


1.5620 




46 


4827 


4001 


4976 


6053 


6131 


6210 


6901 


6373 


6457 


6543 


6630 


6719 


14 




47 


4828 


4902 


4077 


5054 


6132 


6211 


5202 


5375 


5450 


5644 


5632 


6721 


13 




48 


4830 


4903 


4979 


5055 


6133 


5213 


5904 


5876 


6460 


6546 


6638 


6722 


12 




49 
50 


4831 
1.4832 


4905 


4980 


5057 


6135 


5914 


6295 


6377 


6461 


5647 


5635 


5724 


11 

10 




1.4906 


1.4981 


1.5058 


1.5136 


1.6215 


1.6206 


1.5370 


1.6463 


1.6540 


1.5630 


1.5795 




61 


4883 


4907 


4963 


5050 


6137 


5217 


5908 


6880 


5464 


5550 


5637 


5727 







52 


4834 


4908 


4984 


5061 


6130 


6218 


5900 


6882 


5466 


5551 


5630 


6728 


8 




53 


4836 


4910 


4065 


5062 


5140 


5919 


5300 


5383 


5467 


5558 


5640 


5780 


7 




54 

55 


4837 


4011 


4086 


5063 


5141 


5221 
1.5222 


5809 
1.5303 


5384 


6460 


5554 


6642 


5731 


6 




1.4838 


1.4912 


1.4968 


1.5064 


1.6148 


1.5386 


1.5470 


1.5566 


1.5643 


1.5733 


5 




56 


4830 


4913 


4960 


5066 


5144 


6223 


5805 


5387 


6471 


5657 


6645 


5734 


4 




57 


4811 


4915 


4900 


6067 


5145 


5225 


5306 


5380 


5478 


5559 


5646 


5786 


8 




58 


4842 


4016 


4901 


5068 


5146 


5296 


6307 


6300 


5474 


5560 


6648 


5787 


'9 




50 


4843 


4017 


4992 


6070 


6148 


5227 


5300 


5301 


5476 


5562 


6649 


5739 


1 




60 


4844 


4018 


4904 


5071 


5140 


6229 


6310 


5393 


5477 5663 6651 


5740 
48' 



S. 

1 






50^ 


ftb' 


67' 


56^ 


56' 


54' 


5S' 


52' 


51' 50* 40^ 




6 DEGREES. 






When the Appaient Dtoteaee U ieu than 90«. the Seeend CorrectioB Is to be taken from the Bottom | 1 
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■MHH 
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^^.. 
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■ «■■■■ 


C 
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1 
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TABLE XV41. 
LooAftfTUMS of the First and Secowd Coerictiokb. 












Apparent Dtat«nceM*re«terth«« wo. | 




s. 


4 DEGREES. 






12* 


"iV 


14' 


15' 


16' 


17' 


18' 


W 


W 


21' 


82' 


88' 







1 .5749' 


1.5832 


1.5926 


1.6621 


1.6118 


1.6218 


1.6320 


1.6426 


1.6632 


1.6642 


1.6766 


1.6671 


60 




1 


6742 


6833 


6927 


6022 


6120 


6220 


6^22 


6427 


6534 


6644 


6757 


6878 


69 




s 


6743 


5835 


6928 


6024 


6121 


6221 


6324 


6428 


6536 


6646 


6759 


6876 


68 




8 


6745 


6836 


5930 


0026 


6123 


6223 


6325 


6436 


6538 


6648 


6761 


6877 


67 




4 


5746 


6838 


5031 


6027 


6126 


6225 


6327 


6432 


6530 


6650 


6763 


6879 


66 




5 


1 «5748 


1.6839 


1.5933 


1.6029 


1 .6126 


1.6226 


1.6329 


1.6434 


1.6541 


1.6651 


1.6764 


1.6881 


65 




6 


5749 


5841 


6935 


603C 


6128 


6228 


6331 


6435 


6543 


6653 


6766 


6882 


64 




7 


6751 


5843 


5936 


6032 


6130 


6230 


6332 


6437 


6545 


6656 


6768 


6884 


63 




8 


6752 


6844 


5938 


6033 


6131 


6232 


6334 


6439 


6547 


6657 


6770 


6886 


68 




9 


5754 


6846 


5939 


6035 


6133 


62U3 


6336 


6441 
1.6443 


6548 


6659 


6772 


6888 
1.6890 


61 
f2 




16 


1.6765 


1.6847 


1.6911 


1.6037 


1.6135 


1.6236 


1.6338 


1.6550 


1.6661 


1.6774 




11 


6757 


6849 


5942 


6038 


6136 


6237 


6339 


6444 


6552 


6603 


6776 


6892 


49 




19 


6758 


6850 


6944 


6040 


6138 


6238 


6341 


6446 


6554 


6664 


6778 


6894 


48 




16 


6769 


6852 


6946 


6042 


6140 


6210 


6343 


6448 


6556 


6666 


6780 


6896 


43 




f4 
16 


6761 
1.5763 


6853 


6047 


6043 


6141 


6242 


6344 


6450 


6558 


6668 


6782 


6898 


46 




1.6855 


1^949 


1.6046 


1.6143 


1.6243 


1.6346 


1.6451 


1.6550 


1.6670 


1.6784 


1.6900 


46 




16 


6765 


6856 


6950 


6046 


6145 


6245 


6348 


6453 


0561 


6672 


6785 


6902 


44 




17 


6766 


6858 


6052 


6048 


6146 


6247 


6360 


6455 


6563 


6674 


6787 


6904 


43 




18 


6768 


6860 


6054 


6050 


6148 


6248 


6851 


6457 


6565 


6676 


6789 


6006 


42 




19 


•6769 


6801 


6955 


6051 


6150 


6250 


6353 


6459 


6567 


6677 


0791 


600H 


« 




26 


1.6771 


1.686ft 


1.6957 


1.6653 


1.6151 


1.6252 


1.6355 


1.6460 


1.6568 


1.6670 


1.6703 


1.0010 


40 




21 


6772 


6864 


6958 


6055 


6153 


6254 


6357 


0462 


6i76 


6681 


6795 

em 


6012 


39 




2f 


6774 


6860 


6960 


6666 


6155 


6265 


6368 


6464 


6572 


6683 


6014 


38 




28 


6T75 


6867 


6661 


6658 


6166 


6267 


6860 


6466 


6574 


6686 


6799 


6016 


37 




24 

26 


6777 


5869 


6963 


6059 


6168 


6259 


636!^ 


6467 


6576 


6687 


6801 


60*tt 


36 
"36 




1 .6778 


1.6870 


1.6966 


1.0061 


1.6160 


1.6260 


1.6364 


1.6460 


1.6578 


1.6689 


1.0803 


1.6020 




26 
27 


6786 


6872 


6966 


6063 


6161 


6262 


6366 


6471 


«I70 


6601 


6805 


6022 


34 




6781 


6874 


6968 


6664 


6163 


6264 


6367 


6473 


6581 


6602 


0807 


6024 


33 




28 
20 

36 
81 
6» 
36 
34 
36 
36 
37 
88^ 
39 
46 
41 
42 
43 
44 

49 
46 
47 
48 
49 

66 


6783 


6676 


6960 


6066 


6165 


0265 


6369 


6475 


6683 


6604 


6800 


6926 


32 




6784 
1.5786 


6877 
1.6878 


6971 
1.6073 


6667 
1.6060 


6166 
1.6168 


6267 
1.6200 


6371 


6476 


6685 


6696 


0610 


6028 


31 

30 




1.6872 


1.6478 


1.6587 


1.6698 


1.6812 


1.6030 




6787 


6680 


6074 


6071 


6109 


0271 


6374 


6480 


6689 


6700 


6814 


6032 


89 




6789 


6861 


^6076 


6072 


6171 


6272 


6376 


6482 


6690 


6762 


6816 


6034 


28 




6796 


6883 


6977 


6074 


6173 


6274 


6377 


6484 


6602 


6704 


6818 


6036 


27 




6792 


6884 


6979 


6076 
1.6077 


6174 
1.6176 


6276 


6370 


6486 


6604 


0706 


6820 
1.68128 


6968 
1.6940 


26 
25 




1.6793 


1.6886 


1.6961 


1.6277 


1.6381 


1.6487 


1.6606 


1.6708 




6795 


6888 


6962 


6070 


6178 


6279 


6383 


6480 


6608 


6709 


6824 


6942 


24 




6796 


6880 


6964 


6081 


6179 


6281 


6384 


6401 


6600 


0711 


6886 


6944 


23 




6796 


6891 


6086 


6082 


6181 


6882 


^ 6386 


0402 


6601 


6713 


6828 


6946 


28 




6800 


6892 


6967 


6084 


6183 


6284 


6388 


6404 


6603 


6715 


6830 


6048 


21 
20 




1.6861 


1.58IM 


1.6960 


1.6085 


1.618^ 


1.6286 


1.63b0 


1.6496 


1.6606 


1.6717 


1.6832 


1.6950 




5803 


6896 


6990 


6087 


6186 


6288 


6301 


6408 


6607 


6719 




6952 






6804 


6897 


6992 


6080 


6188 


6289 


6303 


6500 


6609 


6721 


0836 


6964 






6806 


6866 


6903 




6199 


6291 


6305 


6601 


6611 


6723 


6838 


6950 






6807 
1.6809 


6960 


6895 


6002 


6191 


6293 


6307 


6603 


6612 


6725 


6810 


6058 
1.6960 


"IT 




1.6962 


1.6!b7 


1.6094 


1.6193' 


1.6894 


1.6398 


1.6605 


1.6614 


1.6726 


1.6841 




6810 


6063 


6008 


6005 


6195 


6296 


6400 


6667 


6616 


6728 


6843 


6002 






5812 


6906 




6097 


- 6U6 


6298 


6402 


6600 


6618 


6730 


6845 


0964 






6813 


6966 


6601 


6600 


6188 


6800 


6404 


6610 


6620 


6732 


6847 


6066 






5815 


6966 


6603 


6100 


6100 


^ 6301 


6406 


6612 


6622 


6734 


6849 


6068 






1 .6816 


1.6909 


1.6005 


1.6102 


1.6201 


1.6303 


1.6407 


L.6514 


1.0024 


1.6736 


1.6861 


1.6070 






51 
62 
53 

54 


. 5818 


6911 


6006 


6103 


6203 


6866 


6409 


6616 


6625 


6738 


6863 


6972 






6819 


6913 


6008 


6165 


6206 


6306 


6411 


6618 


6627 


6740 


6855 


6074 






6821 


6914 


6000 


6107 




6368 


6413 


6519 


6689 


6742 


6867 


6976 






5823 


6916 


6011 


6108 


6208 


6116 


6414 


6621 


6631 


6743 


6860 


6978 


-j- 




66 
66 


1.5824 


1.5017 


r.oois 


1.6110 


1.6210 


1.6312 


1.6116 


1.6523 


1.6633 


1.6745 


1.6861 


1.6980 




6826 


6919 


6014 


6U2 


6211 


6313 


6418 


6525 


6635 


6747 


6863 


6882 






67 

58 


5827 


6920 


0016 


8118 


6213 


6815 


6420 


6527 


6687 


6719 


6865 


6984 






5829 


6922 


6017 


0115 


6215 


6317 


6481 


6529 


6638 


6761 


6867 


6986 






59 


5830 


6924 


6019 


6117 


6216 


6319 


6483 


6530 


6640 


6763 


6869 


6988 






66 


6832 


6923 


6081 


6U8 


6218 


6320 


6425 


6682 


6642 


6755 


6871 


6990 


S. 




47' 


46* 


46' 


44' 


43' 


42' 


41' 


40^ 


OO* 


38' 


37' 


36' 




5 DfiORKCS. 
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TABLE XVil. 67 j 




LooiiiiiTBMa of the First and Skcohd CoaBBCTioiis. 






Tl« nnt CorraetUm Li miwm^ to be takeo from the Toii. and alsd the Oecood, whca tiM 


1 




▲ppnremt DisUaee is f renter ihau 9uc. | | 


8. 


1 4 DEGKEE5. 




24' 


25' 


26' 


27' 28' 


29' 


30' 


31' 


32' 1 33' 


34' 


35' 


• 


1.6090 


.1.7112 


1.7238 


1.73081.7501 


1.7639 


1.778Z 


1.792t 


l.bOblll.823U 


1.8403 


1.8573 


6U 


1 


6902 


7114 


7240 


7370 


7503 


7641 


7784 


7931 


8084 


8242 


840O 


867<. 


59 


s 


0994 


7116 


7242 


7372 


79^3 


76^14 


7786 


7934 


8086 


8frU 


8409 


8571' 


58 


8 


6996 


7118 


7244 


7874 


750c 


7646 


7789 


7930 


8089 


8247 


8411 


8582 


57 


4 
5 


6998 


7120 


7240 


7370 


7610 


7648 


7791 


7939 


8001 
l.b094 


8250 


8414 


858.> 


50 
55 


|.70UJl.7l2ic 


1.7249 


1.7370 


1.7513 


1.7651 


1.7791 


1.79.1 


1.8253 


1.8417 


1.858^ 


6 


7002 


7121 


7251 


7381 


7515 


7653 


7790 


7944 


8097 


8255 


8420 


8591 


54 


7 


7004 


7127 


7253 


7383 


7515 


7655 


7798 


7946 


8099 


82>8 


8423 


859. 


53 


8 


700G 


71211 


7255 


7385 


7519 


7658 


7801 


7949 


8102 


8261 


8425 


8597 


52 


9 
10 


7008 


7131 


7257 


7387 


7522 


7660 


7803 
1.7806 


7951 
1.7954 


8104 
1 .8107 


8263 
1.8260 


8428 


859ir 

1.86U2 


51 
50 


1.70101.7133 


i .725U 


1.7390 


1.7521 


1.7603 


1.8431 


11 


7012 7135 


7261 


7392 


7526 


7665 


7808 


7950 


8110 


8260 


8434 


8605 


49 


IS 


7014 7137 


7264 


7394 


7528 


7667 


7811 


7959 


8112 


8271 


8437 


860^ 


48 


IS 


7016 7139 


7260 


739Q 


7531 


7670 


7813 


7961 


8115 


8274 


8430 


8611 


47 


14 


70181 714| 


726t^ 


739b 


7533 


7672 


7815 


7964 


8117 


8277 


8442 


8614 


4B 

45 


1ft 


1.70201.7142 


1.7270 


1.7401 


1.7535 


1.7674 


1.7818 


1.7066 


1.8120 


1.8279 


1.8445 


1.861V 


16 


7022, 7145 


7272 


7403 


7538 


7677 


7820 


7969 


8123 


8282 


8448 


862d 


44 


17 


7024' 7147 


7274 


7405 


7540 


7679 


7823 


7971 


8125 


8285 


8451 


862$ 


43 


18 


7020 7149 


727^ 


7407 


7542 


7681 


7825 


7974 


8128 


8288 


8153 


862G 


42 


19 
96 


7028 7152 


7279 


740{^ 


7544 


7684 


7828 


7970 


8131 


8290 


8456 


8629 
1.8632 


41 

40 


1.70301.7154 


t.7201 


1.7412 


1.7543 


1.7686 


1.7830 


1.7979 


1.8133 


1.8203 


1.8459 


21 


7032 7150 


7283 


7414 


7549 


768^ 


7832 


7961 


8136 


8296 


8462 


8635 


39 


S8 


7034 flfto 


7285 


741^ 


7551 


7691 


7835 


7984 


8138 


8298 


8465 


8637 


38 


» 


70.6 7160 


72b7 


7418 


7554 


769$ 


, 7837 


7987 


8141 


8301 


8467 


8640 


37 


34 


7038 7102 


7281; 


7421 


7556 


7606 


7840 


7969 


8144 


8304 


8476 


8643 


36 


«5 


1. 70401.7164 


1.7291 


1.7423 


1.7558 


1.7698 


1.7842 


1.7992 


1.814<i 


1.8307 


1.8473 


1.8640 


35 


26 


7042; 7160 


7294 


7425 


7560 


7700 


7845 


7994 


8149 


8300 


8476 


8649 


34 


S7 


7044> YlOb 


7296 


7427 


7563 


7703 


7847 


7997 


8152 


•8312 


8479 


8652 


33 


28 


7046' 7170 


7298 


7429 


7565 


7705 


7850 


7999 


8154 


8315 


8482 


8655 


32 


29 


7018 717:6 


7300 


7432 


7567 


7707 


7852 


8OO9 


8157 


8318 


8484 


865fi 


31 
36 


26 


1.70501.7175 


1.7302 


1.7434 


1.7570 


1.7710 


1.7855 


1.8004 


1.8159 


1.8320 


1.8487 


l.h601 


SI 


7052; 7177 
7055! 7179 


7304 


7436 


7572 


7712 


7857 


8007 


8162 


8323 


8490 


8664 


29 


32 


7307 


• 7438 


7574 


7714 


7859 


8009 


8106 


8326 


8403 


8667 


28 


8S 


7057 7181 


7809 


7441 


7576 


7717 


7862 


8012 


8167 


8328 


8496 


8670 


27 


S4 
S5 


7039' 7183 


7811 


7443 


7579 


7719 


7864 
1.7867 


8014 


8170 


8331 


8499 


8673 


20 

2r 


1.70611.7185 


1.7318 


1.7440 


1.7581 


1.7722 


1.8017 


1.8173 


1.8334 


1.8502 


1.807t 


S6 


7063! 7187 


7315 


7447 


7583 


7724 


7869 


8020 


8175 


8337 


8504 


8679 


21 


S7 


7065! 7189 


7317 


7450 


7580 


7720 


7872 


8022 


8178 


8339 


8507 


8681 


23 


S8 


70671 7191 


7320 


7452 


7588 


7729 


7874 


8025 


8181 


8342 


8510 


8685 


22 


19 


7069; 7193 


7322 


7454 
1.7456 


7590 


7731 


7877 


8027 


8183 


8345 


8513 


8688 


21 
20 


46 


1.70711.7196 


1.7324 


1.7593 


1.7734 


1.7879 


1.8030 


1.8180 


1.8348 


1.8516 


1.8691 


41 


7073! 7198 


7326 


7458 


7595 


7730 


7882 


8032 


81H8 


8350 


8510 


8694 


19 


A'* 


7075! 7200 


7328 


7461 


7597 


7738 


7884 


8035 


8191 


8353 


8522 


8697 


18 


4S 


7077 7202 


73S0 


7463 


7600 


7741 


7887 


8037 


8194 


8350 


8524 


8700 


17 


44 
4ft 


7079 
1.7001 


7204 


7383 


7465 


7602 


7743 


7889 


^040 


8196 


8359 


8527 


8703 
1.8700 


16 
15 


I.720O 


1.7335 


1.7467 


1.7604 


1.7745 


1.7891 


1.8043 


1.8199 


1 .8361 


1.8530 


46 


7083 720b 


7337 


7470 


7607 


7748 


7894 


8045 


8202 


8364 


8533 


8709 


14 


47 


7085 7210 


7330 


7472 


7609 


7750 


7896 


8048 


8204 


8367 


8630 


87l2r 


13 


48 


7087 7212 


7341 


7474 


7611 


7753 


7899 


8050 


8207 


8370 


8539 


871 > 


12 


49 


70«9 7215 


7344 


7476 


7613 


7756 


7901 


8053 


8210 


8372 


8542 


871b 


11 


50 


1.70911.7217 


1.7346 


1.7479 


1.7616 


1.7758 


1.7904 


1.8056 


1.82121.8375 


1.8544 


1.8721 


10 


5t 


70931 7210 


7348 


7481 


7618 


7760 


7906 


8058 


8215 


8378 


8547 


8724 





52 


7006 7221 


7350 


7483 


7620 


7762 


7909 


8061 


8218 


8881 


8550 


8727 


8 


53 


7098 7223 


7352 


7485 


7623 


7765 


7911 


8063 


8220 


8384 


8553 


8730 


7 


54 
55 


7100 7225 


7354 


7488 


7^25 


7767 


7914 


8066 


8223 


8386 


8530 


8733 


6 


1.71021.7227 


1.7357 


1.7490 


1.762? 


1.776«J 


1.7916 


1.8068 


1.8220 


1.83H9 


1.8559 


1.8730 


5 


56 


7104 


7229 


7359 


7492 


7630 


7772 


7919 


8671 


8228 


8392 


8562 


6739 


4 


57 


7106 


7232 


7361 


7494 


7632 


7774 


7921 


8073 


8231 


8393 


8565 


8742 


3 


58 


7108 


7234 


7368 


7497 


7634 


7777 


7924 


8070 


8234 


b397 


8568 


8745 


2 


59 


7110 


7236 


7365 


7499 


7637 


7779 


7926 


8079 


8236 


8400 


8570 


874*» 


1 


GO 


7112 


723h 


7368 


7501 


7639 


7782 


7929 


8081 


8239 


8403 


8573 


8791 







35' 


34' 


33' 


Zif 


31' 


30' 


29' 1 28' 


2?' 


20' 


2>' 


.4' 
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TABLE XVII. 
Logarithms of the First and Secokd CoRrectioks. 



1 



— 


The First Correction ia alwayt to be taken ftrom the Top, and aiso the Second, irhcn UM 1 




Apparent Distance is ^ mtferiban 90o. J 




4 DCO KEES. 




s. 


36' 


37' 


38' 


39^ 


40' 


41' 


42' 


43' 


44' 


45' 


46' 
2.1091 


47' 





1.8751 


1.8935 


1.9i2b 


1.9331 


1.954:e 


1.9765 


2.0000 


2.0248 


2.0512 


2.0792 


2.1413 


6U 


1 


8754 


8939 


9182 


9334 


9546 


9769 


0004 


02 >2 


0516 


0797 


1097 


1419 


69 


2 


8757 


8942 


9135 


9337 


9550 


9773 


0008 


«257 


0521 


0801 


1102 


1424 


58 


3 


8760 


8945 


9138 


9341 


9653 


9777 


0012 


0261 


0525 


0806 


1107 


1430 


67 


4 


8763 


8948 


9142 


9344 


9557 


9780 


0016 


. 0265 


0530 


0811 


1112 


1436 


56 


5 


1.8766 


1.8951 


1.9145 


1.9348 


1.9661 


1.9781 


2.0020 


2.0270 


2.0634 


2.0816 


2.1117 


2.1441 


66 


G 


8769 


8954 


9148 


9351 


9564 


9788 


0024 


0274 


0539 


0821 


1123 


1447 


64 


r 


8772 


8958 


9152 


9355 


9568 


9792 


0028 


0278 


0543 


0826 


1128 


1453 


63 


8 


8775 


8961 


9155 


9358 


9671 


9796 


0033 


0282 


0548 


0831 


1133 


1468 


62 


9 


877h 


8964 


9158 


9362 


9575 


9800 


0036 


0287 


0552 


0836 


1138 


1464 


61 


10 


1.87U1 


1.8907 


1.9162 


1.9365 


1.9679 


1.9803 


2.0040 


2.0291 


2.0657 


2.0840 


2.1143 


2.1469 


60 


11 


8784 


8970 


9165 


9369 


9682 


9807 


0044 


0296 


0562 


0845 


1149 


1476 


49 


12 


8787 


8973 


9168 


9372 


9586 


9811 


0049 


0300 


0566 


0850 


1154 


1481 


48 


13 


8790 


8977 


9172 


9676 


9590 


9815 


0053 


0304 


0571 


0855 


1159 


1486 


4T 


14 


8793 


8980 


9175 
1.9178 


9379 


9593 


9819 


0057 


0308 


0575 


0860 


1164 


1492 


40 


15 


1.8796 


1 .8983 


1.9383 


1.9597 


1.9823 


2.0061 


2.0313 


2.0580 


2.0865 


2.1170 


3.1408 


46 


16 


8799 


8980 


9181 


9386 


9601 


9827 


0065 


0317 


0585 


0870 


1175 


1503 


44 


17 


8802 


8989 


9185 


9390 


9604 


9830 


0069 


0321 


0589 


0876 


1180 


1609 


43 


18 


8805 


8992 


9188 


9393 


9608 


9834 


0073 


0326 


0594 


0880 


1186 


1516 


43 


19 


8808 
1.8811 


8996 
1.8999 


9191 


9397 


9612 


9838 


0077 


0330 


0598 
2.0603 


0884 


1191 


1620 


41 


20 


1.9195 


1.9400 


1.9615 


1.9842 


2.0081 


2.0334 


2.0880 


2.1190 


2.1526 


40 


21 


8814 


9002 


9198 


9404 


9619 


9846 


0085 


0339 


0608 


0894 


1201 


1532 


39 


22 


8817 


9005 


9201 


9407 


9623 


0850 


0089 


0343 


0612 


0899 


M07 


1538 


38 


23 


8821 


9008 


9205 


9411 


9626 


0854 


0093 


0347 


0617 


0904 


1212 


1543 


37 


24 


8824 


9012 


9208 


9414 


9630 


9858 


0098 


0352 


0621 


0909 


1217 


1649 


36 


25 


1.8827 


1.9015 


1.9212 


1.9418 


1.9634 


1.9861 


2.0102 


2.0356 


2.0626 


2.0914 


2.1223 


2.1666 


35 


26 


8830 


9018 


9215 


9421 


9638 


9865 


0106 


0360 


0631 


0919 


1228 


1561 


34 


27 


8833 


9021 


9218 


9425 


9641 


9869 


0110 


0365 


0635 


0924 


1233 


156Q 


33 


28 


8836 


9024 


9222 


9428 


9646 


9873 


0114 


0369 


0640 


0929 


1239 


1573 


S3 


29 


8839 


0028 


9225 


9432 


9649 


9877 


0118 


0374 


0646 


0934 


1244 


1678 


31 
30 


30 


1.8842 


1.9031 


1.9228 


1.9435 


1.9652 


1.9881 


2.0122 


2.0378 


2.0649 


2.0939 


2.1249 


2.1584 


31 


8845 


9031 


9232 


9439 


9656 


0885 


0126 


0382 


0654 


0944 


1265 


1589 


39 


32 


8848 


9037 


9235 


9442 


9660 


9889 


0131 


0387 


0669 


0949 


1260 


1595 


28 


33 


8851 


9041 


9238 


9446 


9664 


0S93 


0135 


0391 


0663 


0064 


1266 


1601 


37 


S4 


8854 


9044 


9242 


9449 


9667 


9897 


0139 


0395 


0668 


0959 


1271 


1607 


36 


35 


1.8857 


1.9047 


1.9245 


1.9453 


1.9671 


1.99JI 


2.0143 


2.0400 


2.Wi73 


2.0064 


2.1276 


2,1613 


35 


36 


8861 


9050 


9249 


9456 


9675 


9905 


0147 


0404 


0678 


0909 


1282 


1619 


34 


37 


8864 


9053 


9252 


9460 


9678 


990b 


0151 


0409 


0682 


0974 


1287 


1624 


33 


38 


8867 


9057 


9255 


9464 


9682 


9912 


0156 


0413 


0687 


0979 


1292 


1630 


33 


39 


8870 


9060 


9259 
1.9262 


9467 


9686 


9916 


0160 


0418 


0692 


0084 


1298 


1636 


31 
30 


40 


1.8873 


1.9063 


1.9471 


1.9690 


I. 992 J 


2.0164 


2.0422 


2.0696 


2.0989 


2.1303 


2.1642 


41 


8876 


9066 


9266 


9474 


9693 


9924 


0168 


0426 


0701 


0994 


130J 


1048 


19 


42 


8879 


9070 


9269 


9478 


9697 


992.^ 


0172 


0431 


0706 


0999 


1314 


1654 


18 


43 


8882 


9073 


9272 


9481 


9701 


993:^ 


0176 


0435 


0711 


1004 


1320 


1660 


17 


44 


8885 


9076 


9276 


9485 


9705 


9936 


0181 


0440 


0716 


1009 


1326 


1665 


16 


45 


1.8888 


1.9079 


1.9279 


1.9488 


1.9708 


1.9940 


2.0185 


2.0444 


2.0720 


2.1016 


2.1331 


2.1671 


15 


46 


8892 


9083 


9283 


9492 


9712 


9944 


0189 


0449 


0725 


1020 


1336 


1677 


14 


47 


8895 


9086 


9286 


9496 


9716 


9948 


0193 


0453 


0730 


1025 


1342 


168S 


18 


48 


8898 


9089 


9289 


9499 


9720 


9952 


0197 


0458 


0734 


1030 


1347 


1680 


13 


49 


8901 


9092 


9293 


9503 


9723 


9956 


0202 


0462 


0739 


1036 


1352 


1606 


11 


50 


1.8904 


1.9096 


1.9296 


1.9506 


1.9727 


1.9960 


2.0206 


2.0467 


2.0744 


2.1040 


2.135b 


2.1701 


10 


51 


8907 


9099 


9300 


9510 


9731 


9964 


0210 


0471 


0749 


1045 


1363 


1707 





52 


8910 


9102 


9303 


9514 


9735 


9968 


02U 


0475 


0763 


1050 


1369 


1713 


8 


53 


8913 


9106 


9306 


9517 


9739 


9972 


0219 


0480 


0758 


1065 


1374 


171!; 


7 


54 


8917 


9109 


9310 


9521 


9742 


9976 


0223 


0484 


0763 


1061 


1380 


1725 


6 


55 


1.8920 


1.9112 


1.9313 


1.9524 


1.9746 


1.9980 


2.0227 


2.0489 


2.0768 


2.1066 


2.1386 


2.1731 


6 


56 


8923 


9115 


9317 


9528 


9750 


9984 


0231 


0493 


0773 


1071 


1391 


1737 


4 


57 


8926 


9119 


9320 


9532 


9751 


9988 


0235 


0498 


0777 


1076 


1397 


1743 


8 


58 


8929 


9122 


9324 


9535 


9758 


0992 


0240 


0502 


0782 


1081 


1402 


1749 


3 


59 


8932 


9125 


9327 


9539 


9761 


9996 


0244 


0507 


0787 


1086 


1408 


175o 


1 


60 


8935 


9128 


9331 


9542 


9765 


2.0000 
18' 


0248 


0512 


0792 


1091 


1413 


1761 







2a' 


22' 


ai' 


20' 


19' 


17' 


16' 


16' 


14' 


13' 


12' 


8. 




5 DEGREES. 




Wbea Umi App«reot DiataDce b Un than 900, the Second Correction b to be taken from the Bottoic. \ \ 


1 
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Third Corkectioh, to Afparekt Distaiicb 20^. 




Digitized by 



Google 
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TABLE XVIIL 






"1 


TOIED CORRBCTIOM 


, to APPARIVT DlSTAVCK 20^. 


7^ 


APPABBMT ALTITUDS OV TMS SUIT, Oil STAR. 


App 
Alt 
"0 


3S^ 

t a 


|»4- 


^6 


38- 


Tio- 


400 


M^' 


$49 


580 


H^ 


■505- 


790 


740 


1^ 


8S" 


80^ 

f a 


t t 


1 


i"V 


/ t 


1 M. 


# F 


t 9 


1 M 


1 M 


/ 


« « 


1 a 


t a 


6 
























.■ 













7 


































7 


8 


































8 


9 


































9 


to 


































10 


11 


3 10 






























11 


IS 


S6S- 






























19 


IS 


S 3SS 38 






























13 


14 


S 1GS SI 






























14 


15 


S 3S 7 


S IS 




























15 


10 


1 531 Ml 


1 59 




























16 


17 


1 44 1 40 


1 48 


1 51 


























17 


18 


1 37t 89 


1 40 


1 41 


























18 


19 


1 331 S4 


1 34 


1 34 


























19 


SO 
St 


1 301 30 


1 S9 


1 ^ 


1 so 
























SO 


1 S7 1 SO 


1 95 


1 S3 


























91 


S3 


1 S4I S3 


1 SS 


1 sd 


























99 


SS 


1 SSI SI 


1 SO 


1 \f^ 


























98 


S4 


1 Sll SO 


1 18 


1 16 




1 8 






















M 


SS 


1 191 18 


1 10 


1 14 




1 4 






















95 


S6 


1 171 16 


1 14 


1 IS 




1 1 






















90 


s; 


1 171 15 


1 IS 


1 11 




1 






















V 


S8 


1 171 15 


1 IS 


1 10 




57 


50 




















96 


30 


1 171 16 


1 14 


1 11 




58 


50 




















99 


SO 


1 181 17 


1 15 


1 IS 




59 


50 




















30 


SI 


1 17 1 10 


1 15 


1 IS 




59 


51 




















>1 


SS 


1 171 10 


1 14 


1 IS 




59 


51 


4S 


















89 


35 


1 101 15 


1 13 


1 IS 




1 1 


iS 


43 


















33 


34 


1 151 14 


1 13 


1 11 




1 1 


53 


43 


















34 


S5 


1 141 13 


1 12 


1 11 




1 1 


63 


44 


















35 


36 


1 131 1« 


1 11 


1 10 




I 1 


54 


45 


36 
















36 


37 


t 121 11 


1 10 


1 11 




I 1 


54 


40 


37 
















37 


38 


1 11 1 10 


1 9 


I 8 




1 1 


55 


47 


88 
















38 


39 


1 101 10 


1 9 


1 8 




1 1 


65 


47 


39 
















39 


40 
41 


1 91 


1 8 


1 




1 


55 


48 


SO 


SS 














40 


t 81 8 


1 7 


1 5 




1 


55 


48 


39 


SS 














41 


4S 


1 71 7 


1 6 


1 4 




59 


55 


48 


40 


. 33 














4S 


43 


1 51 5 


1 5 


1 4 




59 


55 


48 


40 


33 














a 


44 


1 41 4 


1 4 


1 3 




59 


55 


48 


40 


34 


so 












44 


40 


1 11 S 


I S 


1 1 




58 


54 


48 


41 


35 


30 
31 


85 










46 


48 


50, 58 


59 


59 


58 


56 


53 


49 


43 


37 










48 


50 


5^ 54 


55 


50 


65 


54 


61 


48 


43 


38 


33 


97 










50 


5S 


48 


49 


50 


51 


51 


51 


49 


47 


43 


39 


35 


99 


S4 








59 


54 


44 


43 


45 


40 


47 


48 


47 


45 


43 


40 


36 


30 


95 








54 


50 




38 


40 


4S 


44 


45 


45 


44 


4S 


40 


35 


31 


97 


SS 






56 


58 






45 


38 


40 


4S 


a 


4S 


40 


38 


34 


31 


97 


S3 






58 


00 








34 


30 


39 


41 


41 


39 


36 


33 


S9 


96 


93 


SI 




60 


OS 










33 


36 


38 


39 


38 


35 


SS 




96 


91 


SS 




09 


ri4 










30 


33 


35 


37 


37 


35 


SS 


S9 


97 


95 


SS 




04 


00 












30 


3S 


35 


36 


34 


31 


S9 


97 


95 


S3 


SI 


06 


08 












S7 


S9 


3S 


34 


39 


30 


98 


96 


95 


S3 


SI 


68 


70 














S7 


30 


3S 


31 


SO 


27 


96 


94 


SS 


90 


70 


7S 














S5 


S7 


S9 


S9 
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1 18 
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1 20 



86 
32 
1 29 
1 26 
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291 94 



39 
36 
31 
28 
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1 10 
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11 
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101 10 
101 101 
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1 14 
1 13 
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1 13 
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17 

16 

1 14 
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92 
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16 
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28 

91 
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1 17 



1 95 
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1 90 
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81 
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84 
85 
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87 
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1 7 
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1 12 
1 12 



91 81 
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9 
9 
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56 
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90 
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1 92 
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1 18 
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1 14 
1 14 



10 
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1 10 

1 11 

1 11 
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5 26 
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6 25 
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6 


7 


3 574 11 


4 2.5 


4 38 


5 3 


5 20 


5 52 


6 12 


6 31 


6 48 














7 


8 


3 263 38 


3 51 


1 3 


4 26 


4 47 


5 5 


5 23 


5 40 


5 55 
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8 
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3 13 K 


3 23 


3 33 


3 53 
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4 30 


4 46 


5 
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2 14 
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1 30 


1 34 


1 39 


1 44 


1 48 


1 52 


1 56 


2 


2 4 


2 6 
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22 
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1 24 


1 27 


1 31 


I 35 


I 40 


1 44 


1 47 


1 51 


154 


1 57 


2 


2 2 






23 


24 
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I 22 


1 25 


1 28 


1 32 


1 36 


1 40 


1 43 


1 46 
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I 52 


1 54 


1 56 


1 58 




24 
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1 23 
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1 29 
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1 44 
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I 24 
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1 38 


27 
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I 18 


I 19 


1 22 


I 25 
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1 32 
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1 37 


1 30 


1 40 


1 42 


1 44 




27 


28 
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1 20 


1 23 
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127 
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1 32 
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I 17 
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1 29 
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1 24 



I 401 
I S3 
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I 24 



472 
37 1 47 



12 



162331 
S92 



I 

3I|1 39 1 48|1 

1 401 

1 34 



1 33 

1 29 



13 2 

39 2 
491 



1 41 



2303 

272 
112 
38 2 
1 491 



83 253 

412 33 3 
S 352 

82 18 
37 2 62 



II 
IS 
13 
14 2 



1 38 
1 43 
I 49 
1 35 



15 



2 182 1 



1 27 
I 301 
1 34 

1 38 
I 42 



I 2i 
1 24 
1 261 



321 28 



1 36 



1 3] 



I 25 

I 27 



I 86 
I 25 

1 

I 23 
1 21 



i 30 



I 36 



241 

1 
I 



1 281 »i 
261 



291 



I 42 
1 3i 
33 



1 27 
1 25 



30 1 

27 



1 67 2 
1 49 
1 43 
I 381 
1 34 



413 384 

93 233 

483 03 

292 392 

152 25 

5ST32 

362 32 

49|l 35 2 

1 49 

1 43 



6 
T 
8 
9 
10 



16 
17 

18 
19 
20 



2 7 
2 13 
2 20 



502 27 
592 34 



1 46 1 
1 501 
1.54 

1 591 

2 4 



1 34 

1 37 
1 40 
1 43 
1 46 



I 25 
I 26 
1 27 
1 291 



1 23 

321 22 



I 391 31 



23 
24 
25 



1 21 
1 22 
1 22 



1 2o 
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1 22 
1 21 

I 20 



21 
22 
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25 



72 41 



2 48 

2 65 

3 2 
3 9 



23 



2 a 



292 14 
35 2 19 



2 24 

2 29 



I 60 
I 53 

1 57 1 

2 11 
2 4 



I 42(1 33 

1 



1 35 
I 37 
I 40 
1 42 



I 23 
1 Et 
1 25 
1 26 
1 27 



I 21 
1 21 
1 22 
1 23 
1 21 



26 
27 
28 

29 
30 



493 16 

583 23 

63 30 



15 



3 37 



4 233 44 



2 34 
2 39 
2 44 
2 49 
2 64 



2 8 
2 122 
2 162 
2 202 
2 24 2 



1 45 
1 48 
I 61 
1 53 
1 66 



29 

31 

n 32 

II 34 

11 35 



I 38 
1 34 
1 31 
2b 
1 26 



1 21 



201 201 



201 20 



31 
32 
33 
34 
35 



31 



sTs 



39 3 58 



23 2 69 
293 4 
34 3 9 
40 3 14 
46 3 10 



36 
37 

38 
39 
40 



10 4 24 
18 4 31 



52 3 24 



2 282 
2 32 
2 3G 
2 40 
2 44 



18 



1 59 



212 
25 2 



21 
51 



2 8 
2 11 



58 



3 29 



4 38 4 4 3 34 



4 45 
4 61 



3 39 
3 443 



2 48 
2 62 
2 65 

2 6U 

3 3 



35 2 14 
392 17 



422 202 
46 2 22 2 
402 252 



1 37 
1 38 
1 40 
1 41 
1 43 
1 45 
I 47 
1 49 
1 61 



1 30 
1 31 
1 33 
I 34 
1 35 



1 
1 20 



24 

22 

n 21 

)l 20 



I 191 19 



20 1 
211 



191 19 

191 19 

191 18 

191 18 

191 18 



22 

22 

1 23 

1 24 

n 2> 



201 

20 
20 



61 53 



1 37 
1 38 
1 40 
1 42 
1 431 



1 26 
1 27 
128 
1 29 
1 30 



22 



1 20 



231 £1 



1 21 
1 22 



1 £61 22 



41 
42 
43 
44 

46 



5 46 

6 535 
6 06 
6 7 
6 215 



4 67 



34 

9 
15 

26 



2l|3 493 26 

3 30 

3l|3 68 3 35 



4 

26 
4 

4 36 
4 464 1213 



3 53 

3 68 

4 3 3 39(3 



72 
112 



52 2 
65 2 



27 2 

30 2 



3 15 2 682 322 



10 

47(3 26 



12 35 2 
7 2 402 



8 
10 
13 
l;i 

19f2 



1 45 
1 46 
1 481 

49 



1 
1 62 



1 31 
1 32 
1 34 
1 35 
1 37 



27 



1 23 



281 24 

291 25 



1 26 
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60 
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64 
66 



6 345 
6 47 6 

6 696 

7 116 
7 226 



4 56 
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36 
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13 403 
63 45 3 

3 603 
65 3 

3 69 



2 412 
12 2 442 
162 482 
192 61 



24 



3 222 542 



2 10 
27 2 12 
292 14 2 
2 162 
2 18 2 



681 



49 

1 60 

62 

63 

I 55 



1 41 
1 42 
1 44 

1 45 



35 
1 36 
1 37 
1 3b 



1 46 t 39 



68 
70 
72 
74 
76 



8 106 69 



6 65 
6 106 



4 61 
4 64 
4 67 



25 2 56 2 



27 
28 
293 
303 



2 582 

3 02 
22 
3 



352 19 
36 2 20 

38 2 21 

39 2 22 



6] 
71 
81 
91 



78 
80 
82 
84 
86 



3 4 



2 232 
2 



66 
57 
1 58 
59 
loll 691 



1 40 
1 41 



49 1 41 



1 42 
1 42 



2 24 
E25 

2 26 



112 
12 2 
12 
122 
2 




I 

I 

sii 



1 43 
1 43 
I 44 
1 44 
1 44 



II 
12 
13 
14 
15 

16 
17 
18 
19 
20 



21 
22 
23 
24 
25 

26 
27 
28 
29 
30 



31 
32 
33 

34 

35 



36 
37 
38 
39 
_40 

41" 

42 

43 

44 

46 



48 
50 
52 
64 
56 



68 
60 
62 
64 
66 



70 
72 
74 
76 

78 
80 
82 
84 
86 



60 70 I S^ 90 Il0<^ 11© 12° 140 16° 18® 20<» 22® 240 26° 28® 30® 



Digitized by 



Google 



TABLE XVIIL 
Tried Coeriction to Appaebet Distawck 60^. 



91 



AIL 



6 
7 
8 
9 
10 



4 S9 4 48|5 

5 51 
3 S3 
3 
2 43 



▲PPAXBNT ALTITVDB OF THB lUNy OR «TAR. 



T 



$4° 



S 19S 
4 194 82 
3 694 

103 20|3 30 
93 



1 6 
3 35 
3 

2 61 



3 

9 
3 47 
3 

3 



M^ 



03 



38<* 



406 17 

4 686 22 

4 

4 



439 



203 428 



4«° 



426 

84 



5€9 640 
T7 



44 7 
44 ( 



6 
6 
4 
4 12 



7 

4 

19 5 
414 



380 



287 
6 226 

36 6 60|6 26 

65 6 
4 24 



68<» 6«« 



4 35 



478 



13 

8|6 196 80 
4 64 



4 45 



66 

38 

3 21 

6 



66® 70« 740 78P 



3 
68 



82^ 



86^ 



1X1 



6 
7 
8 
9 
10 

11 
12 
IS 
14 
15 



11 
12 
13 
14 
15 



2 29 
2 lb 
2 
2 
53 



2 87 
2 26 

15 

6 



44 



2 62 



82 



2 

2 322 89 



3 7 



3 85 
17 



02 



16 

17 
18 
19 
20 

21 
22 
23 

24 
J» 

26 
27 

28 
20 
30 



31 
32 
33 

34 
35- 



30 
37 
38 
39 
40 

41 
42 
43 
44 

46 



48 
50 
52 
54 
56 



58 
60 
62 
64 
66 



68 
70 
72 
74 
76 



78 
80 
82 
84 
86 



1 682 



1 51 
1 45 
1 40 
1 36 
1 32 



2 23 
2 18 
2 8 
2 



8 21 
2 628 6 
2 61 

2 382 48 

2 27 



48 
8 29 



28 123 



2 67 
2 362 45 



594 
39 8 
218 
6 



3 

2 53 



94 
48 8 
80 
14 

OS 



20 
4 3 
3 44 
3 26 
3 11 



8 

48 

3 29 

8 15 




40|1 63 2 
47 



I 44 

1 39 1 42 



27 

25 

23 

22 

21 

20 

191 

191 

18 

18 



I 29 
I 27 
1 25 
1 23 
1 22 



1J5 
1 32 



1 38 



92 



a 18 
2 
2 1 
1 55 
1 50 



2 262 

17 
2 9 



2 2 

1 56 



2 41 

2 31 

2 22 

92 15 

22 8 



48 2 



37 
2 27 

2 
2 12 



192 



53 
2 42 
2 32 

24 
2 16 



5b 3 



2 

2 46 
2 86 

2 28 
2 20 



2 

50 

40 

2 31 

2 28 



8 6 

2 53 
2 42 
2 33 
2 25 



2 27 



35 

1 20|l 32 

30 

27 

1 2-> 



27 

25 

1 23 



1 46 
1 42 
1 

1 35 
1 32 



381 



1 21 
20 
19 

1 18 
lb 



1 22 
21 



23 
I 22 

t 20|1 21 
1 20 
1 18il 10 



I 18 
1 17 
1 16 
1 16 
1 16 



1 18 
I 17 



18 
17 

I 161 16 
1 16 

1 16ll 1611 



26 
24 
28 
22 
20 

101 20 
181 19 



1 29 
1 27 
1 25 
1 23 
I 22 



161 161 17 



I 16 
1 16 
I 16 
1 16 
1 16 



15 
15 
1 15 
15 
15 1 



1 16 
15 
14 
13 
13 



1 16 
1 16 
1 17 
1 17 
1 18 



15 
1 15 
161 
161 
16 



1 51 

1 47 

43 

40 

I 36 

1 38 

30 

28 

1 26 

24 

1 22 
21 
19 



2 1 



2 (i2 



10 

56|2 2 4 
I 59 
1 54 
I 4!i 



1 61 
1 47 
I 43 



1 40il 

1 37 

I 34 
31 
20 



1 25 

23 

1 21 



I 181 2J 



1 18 



1 27 

1 25 

23 

22 

20 



1 121 
1 12 

12 

12 

12 



19 
191 



I 
1 

1 20 
1 21 
1 22 



17 
17 
I 17 
18 
19 



1 23 
1 21 
1 21 
1 25 
1 25 



2'J 

21 

1 21 

1 21 

1 21 



17 
18 

18 

18 

1 18 



13 
1 14 
14 
14 
14 



25 

26 

1 26 

I 27 

1 27 



r2-> 



1 22 
I 22 
1 23 
1 23 
1 23 



19 

19 

] 20 

1 20 

1 20 



15 

15 

•15 

1 15 

1 15 



1 

1 

1 28 
I 2« 
1 2h 



1 24 
I 24 
I 24 
1 24 



1 15 
1 15 



3|0 



1 20 

21 

I 21 

1 21 

36<5 88<^|420 



I 16 
1 15 

14 
I IS 

13 



1 17 



1 18 



1 55 
51 
47 

48 

40 
37 
34 

i 29 
1 27 
1 25 
1 23 
21 

I 191 



13 

6 

2 1 

1 56 
1 51 



2 lo 
2 

2 8 

i 5t< 

1 53 



2 17 

82 10 

2 4 

I 59 
I 54 



2 19 
2 12 
2 6 
2 1 
I 56 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



1 45 
42 
1 39 
1 36 
1 38 



1 47 

1 43 

I 40 1 

1 37 

1 34 



I 30 
I 28 
1 26 
21 
1 22 
i 20 



1 31 
1 29 
1 27 
1 25 
1 23 



161 17 



1 16 

1 15 

14 



21 

1 181 19|1 20 

1 19 



1 17 

I 16 

U 



1 16 
I 17 

1 



161 



12 
12 
11 
11 

_10 

9 
91 

8 
8 

8 



17 
16 
1 15 
1 14 
1 12|1 13 1 13 
1 
1 11 



I 50 
I 46 
1 42 

1 
1 



39 1 
36 1 



1 51 

1 47 

I 43 

40 

37 



1 52 
1 48 
1 44 
1 41 
1 38 



1 33 
1 81 
1 

I 27 
I 25 



291 



1 23 
I 21 
1 20 
I 16 
I 17 



1 34 
I 31 
20 
1 27 
1 25 

I 23 
I 

I 21 
1 19 
I 17 



1 35 
1 32 
1 30 
1 28 
1 26 



1 24 



26 
27 
28 
20 
80^ 

31 
82 
33 
84 
85 

w 

87 
38 
39 
40 



1 11 

1 10 



121 



l(i 
15 

I 14 
13 

1 11 



16 

15 

1 14 

1 18 



41 
42 
43 



9 

I 8 
1 8 
I 
1 



I 9 



81 

7 

6 



1 6 



1 10 
8 
7 
1 6 
1 6 



1 10 



46 

48 
60 
52 
54 

66 



10 
10 
10 
1 10 
11 



8 
1 8 

8 
1 8 

8 



1 7 
7 

1 6 
1 6 
1 6 



II 
11 
11 
11 
1 11 



I 8 
1 8 
1 8 



46° 



50® 649 58° 



>\ee9 





Add th* Nmnbert above thr 


MnM to Srd Cortcctioo, »«!» 


tn/ei in« othrn. 


1 


>•• 


tuS A»f*r«Bl «IUl«4«. 1 


( 


10 ID 


JO 


40 


M 


60 70 


•0 


00 








































• 




1 








4 








10 






• 








a 








» 














i 




1 




» 














1 









40 














a 




3 




M 














t 








« 














4 








70 










•1* 










10 










T 1 








JL 


MM 




.1 1 1. 




.JJ 



Digitized by 



Google 



93 TABLE XVIII. 

Tbihd Corksction to Appakkht Distaxce 64*. 



APP 
Alt. 



APFARBNT ALTITUDE OF TBB lUN, OR STAR 



O 

6 

7 

8 

9 

10 

11 
13 
13 
14 
15 

16 
17 
18 
10 
20 



l>^ 



1 

1 2b 
1 82 
1 87 
I 48 



5(1 

57 

2 4 

2 12 

2 20 



2 27 
2 85 
2 48 
51 
2 59 



21 
22 
28 
24 
25 



26 
27 
28 
29 
80 



81 
82 
88 
84 

85 



7 

3 15 
8 28 
8 81 

8 89 
47 
56 

4 
12 
20 
28 
86 
44 
52 





86 
87 

88 
89 
40 



41 
42 
43 

44 
46 



48 
50 
52 
51 

66 



5b 
GO 
62 
64 
66 



68 
70 
72 
74 
76 



78 
80 

82 
84 
86 



I 40 
1 45 
1 50 

1 56 

2 2 



b 

14 

2 21 

2 2 

2 84 



2 4] 

2 4812 



2 55 



8 49 
3 55 



6 7 



5 21 

2b 
85 



66 5 

2 

15 



6 2b 
6 40 

6 &1 

7 3 
7 1 i 



7 2i 
7 Si 
7 40 
7 48 
5.> 



8 12 



60 



I 27 



1 26 I 27 



1 2b 
1 81 
1 83 



50 

1 

2 C 

2 12 

2 17 



4 15 



23 

83 



4 21 



4 81 

4 41 

4 47 



4 53 
4 59 

6 



5 42 

5 52 

6 1 
J 10 

6~lb 
2u 
6 83 
6 4U 
6 47 



6 53 



7° 



80 



1 21) 



26 
2b 

I 8U 



83 

37 

41 

1 46 

51 



i 10 
2 15 



35|2 20 2 8 
2 12 
2 17 



2 25 
2 30 



2 33 
2 40 
2 45 
2 50 
2 53 



23 
28 3 
84 

3<J 
45 3 



3 61 



5 14 4 28 3 57 3 30 



1/ 

22 

4 27 



5 11^ 32 

1 42 



521 

3 32 4 52 



3 41 
3 4 

> 53 

3 5U 



li 4 



6 596 85 26 



4 6 11 
6 14 



8'^ 



9° 



1 82 1 86 



1 27 

1 29 

81 

1 34 

8 





5 
10 
13 2 

20 



4 2 3 35 3 14 



3 89 
44 



4 3 
4 11 



19 

14 27 

1 35 

4 42 

4 49 



3 84 4 66 



5 
3 

3 12 
5 1 



5 22 



5 80 
3 33 



9° 



Iqo 



1 82 

29 

1 27 

1 26 



1 41 
1 43 
48 
1 52 
1 56 



1 5^ 
1 55 

1 59 

2 2 
2 6 



3 23 3 5 



3 18 
3J82 

3 26 
30 



3 49 
3 53 
3 5b 3 34 



3 8b 
45 



3 53 

4 
4 



4 20 



I 23 

4 30 
7 4 3:» 



4 40 
1 45 



IQO 



no 



I 42 

1 86 
1 81 
1 28 
1^ 



1 20 
1 27 
1 29 
I 31 
1 83 



1 86 
I 89 
1 42 
1 45 
1 49 



2 10 
2 14 
2 18 
2 22 

2 20 

2 30 
2 84 
2 3b 
2 41 
2 43 



2 
2 4 
2 7 
2 11 
2 15 



2 49 



3 92 53 



2 57 

3 1 
3 4 



b 

11 

3 15 

3 19 

3 26 



3 32 



4 14 8 503 30 



3 &5 



4 19 



49 4 23 
4 53 4 20 



4 294 

4 
4 



4 56 

4 59 4 81 
4 33 



11^ 



120 



492 8 



1 421 512 22 182 24 



801 861 43 



I 28 



27 
1 26 
1 27 

29 
1 30 



28 
27 

1 26 
1 27 



1 32 

1 84 

37 

39 

42 



1 321 28 



1 84 



1 45 

1 48 

1 51 

1 54 

57 



1 86 
1 8b 
1 40 
1 42 
1 44 



1 47 

1 50 
1 53 
I 55 

1 58 



2 lb 
2 22 
2 26 
2 29 
2 33 



2 62 
2 55 

2 59 

3 2 
8 b 



2 45 



3 14 

03 8b3 202 50 
3 44 3 25 2 55 



3 35 



5 3 44 



15 3 53 3 19 



12© 



14° 



2 192 85 



1 51 



2 3 



1 82 1 87 



291 83 



4 26 



L 291 261 25 



1 81 



1 SO 
1 81 
1 S3 
1 84 

1 36 



1 88 
1 40 
1 42 
1 44 
1 46 



2 362 14 



2 ^ 
2 43 
2 462 28 
2 492 20 

2 29 

31 

84 

2 36 

2 41 



2 59 

3 3 



3 39 3 7 



10 3 49 3 15 2 50 



3 57 3 22 



3 24 



43 262 58 



63 2b3 
83 808 
93 823 



103 833 
3 343 



U<> 



16° 



2 15 2 282 42 



1 25 



1 27 



1 29 



1 25 

1 23 
4 26 



1 26 
1 27 

1 2b 



1 80 



32 
1 S3 
1 35 
1 36 

1 88 



1 48 
1 50 
1 53 
55 
1 57 



1 59 

2 2 
2 4 
2 6 
2 9 



2 11 
2 13 2 
2 15 2 
2 17 
2 22 



2 26 



2 S3 
2 37 
2 41 



2 44 



3 11 2 47 



2 52 
2 54 



10^ 



18" 



2 51 



522 1 



44 



38 

84 

1 SI 

1 29 

1 27 



1 26 1 27 



26 

25 

;l 25 

»1 24 



1 291 26 



1 26 



1 40 
1 41 
1 43 
1 44 
1 46 



1 47 



1 6b 

2 

2 3 
2 6 



2 10 



2 292 14 



2 17 
2 20 
2 23 



2 26 
2 29 
2 31 
2 84 
2 86 



2 56 2 88 



2 41 
2 42 
2 43 



62 44 
7 2 45 
8 
2 47 



18^ 



20^ 



220 
7-7- 

3 8 



1 51 



2 10 
1 69 



1 44 
1 88 
1 34 
I 81 
1 29 



1 29 
1 28 



1 24 
1 25 
1 25 



26 1 28 
1 2311 27 

1 ai j l 25 

I 231 24 

23!l 23 

1 231 23 

1 24 1 23 



1 24 



S3 
1 34 

36 
37 

1 Sb 



39 



l^»U^41 

1 43 

45 



1 52 
1 54 
1 561 46 



1 48 
1 49 
1 51 
1 52 
X 55 



1 58 

2 1 
2 4 
2 7 
2 9 



11 
14 
16 
19 2 



2 21 



2 22 



2 402 23 



2 21 

2 23 
2 26 



2 2/ 



2 462 292 102 



2 29 
2 29 



20O 



249 



S 24 



2 563 93 22 



2 862 48 



2 20 
2 8 



2 31 
2 17 



1 59 
1 51 
1 44 



2 72 14 



1 801 44 



1 85 



86 
1 83 
1 SO 
1 26 
1 26 



1 25 
1 24 
1 24 
1 28 
1 23 



23 

1 2511 23 
26'l 24 

9711 25 
28'1 25 

29:1 26 
30 1 26 
SO 1 27 
31 1 28 



1 23 
1 23 
1 28 
1 23 
1 24 



1 24 
1 24 
1 24 
1 25 
321 281 25 



33 
84 

36 

87 

1 38 



1 33 



1 40 
41 
42 

I 44 
47 



1 49 
1 61 
1 54 
1 56 

58 



2 8 



9 
2 10 
2 11 
2 12 
2 13 



2 14 



2 282 15 



1 SO 
81 
32 



1 88 
40 



42 
1 44 



1 52 
1 54 
1 55 
1 56 
1 57 



1 59 

2 
2 1 
2 2 
2 3 



24<> 



209 



3 403 564 12 



3 
2 41 
2 26 



1 58 



2 5 



1 501 57 2 3 



1 40 



26 

25 

1 24 

1 2 

1 23 



1 23 

1 22 
1 22 
1 22 
1 23 



291 26 



1 27 
1 27 
1 28 
1 29 



29 
30 



861 81 



82 
34 



36 
1 87 



1 461 39 



1 41 
1 4S 

1 45 
I 47 
1 48 
1 49 
1 50 



1 51 
1 62 
1 53 
1 54 
1 54 



1 54 
1 65 

1 55 
1 50 
1 56 



2iP 



280 



36 
11 

12 51 
{2 35 



2 22 
2 12 



1 50 
1 44 



23 
1 23 
1 23 
1 23 
1 23 



24 
1 25 
1 25 
1 25 
1 26 



27 

28 

29 

1 30 



1 32 

1 S3 

84 

1 35 

I 37 



1 40 
1 41 
1 42 
1 43 



44 

4.> 

46 

47 

1^4? 

1 47 

1 47 

1 48 

i 49 

1 49 



28"^ 



SO- 



1 

1 40 
1 36 
1 33 
1 30 



1 2b 
1 26 
1 2> 
1 23 
1 24 



1 22 
1 22 
1 22 
1 22 
1 22 



1 23 
1 23 
1 23 
1 23 
24 



261 24 



1 24 
1 26 
1 26 
1 27 



1 28 
1 29 
1 SO 
1 31 
1 82 



I ^8 1 33 



35 

36 

1 37 

1 Sb 



1 Sb 
1 39 
1 SO 
1 40 
1 40 



1 41 
1 41 
1 42 
1 42 
I 42 



30® 



App 
Alt 



6 
7 
8 
9 
10 



11 
12 
13 
14 
15 



16 
17 
18 
19 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

31 
32 
S3 

34 
35 

36 
S7 

38 
SO 



41 
42 
43 
44 

1?_ 

48 

50 

52 

54 

56 

58 
60 
62 
64 
66 



68 
70 
72 
74 
76 
78 
80 
83 
8.4 
86 



Digitized by 



Google 





TABLE XVIIl. 93 






Third CoaRXCTiON, Io Ap^arkht Distanck 64^ 






APPARBNT ALTITUDB OP TBI SCN, OR fTAR. 






S20 


840 


360 


88^ 


420 


469 


60O 


640 


68O 


620 


66O 


790 


740 


T80 


b20 860 




o 


' # 


/ tf 


» It 


# t 


/ n 


/ 9 


/ H 


in 


' V 


/ M 


/ a 


/ M 


/ U 


t a 


1 u 1 







6 


4 29 


4 46 


5 


6 16 


6 48 


6 10 


6 86 


6 69 


7 30 


7 3'J 


7 64 


8 7 










6 




7 


3 49 


4 2 


4 16 


4 28 


1 53 


5 16 


5 87 


6 67 


6 15 


6 3:d(i 46 


6 59 










7 




8 


8 22 


3 81 


8 46 


S 66 


4 18 


4 88 


4 67 


5 15 


5 SI 


5 46 


5 5b 


6 7 


6 16 








8 




9 


8 


s to 


8 20 


3 SO 


S 49 


4 7 


4 28 


4 88 


4 62 


i 6 


5 16 


5 26 


5 84 








9 




10 


2 4S 


2 62 


3 1 


3 10 


3 37 


S 42 


S 66 


4 9 


4 21 


4 32 


4 42 


4 61 


4 60 









10 
11 




11 


8 SO 


2 87 


2 46 


2 64 


S 9 


S 22 


S 36 


S 47 


3 57 


4 7 


4 1(> 


4 24 


4 3i 






12 


2 10 


2 26 


2 U 


3 40 


3 68 


8 6 


3 17 


S 27 


S 37 


S 47 


3 66 


4 3 


4 b 


4 IS 






12 




IS 


3 9 


2 15 


2 22 


2 28 


3 40 


3 61 


S 1 


3 11 


S 2u 


3 3i; 


S 37 


S 43 


3 47 


3 51 






IS 




14 


2 1 


2 7 


2 18 


2 lb 


2 29 


3 39 


3 48 


2 67 


3 6 


3 14 


S 20 


3 25 


3 29 


3 S3 






14 




15 


1 54 


2 


2 6 


2 10 


2 19 


3 39 


2 37 


2 4:1 


2 58 


3 


S 6 


3 10 


3 14 


3 18 




— 


15 

16 




10 


1 48 


1 63 


1 68 


2 S 


2 11 


3 30 


2 28 


2 35 


2 42 


2 4b 


2 53 


2 57 


3 ] 


3 6 


3 8 




17 


I 43 


1 47 


1 62 


1 66 


2 4 


3 13 


2 20 


2 26 


2 32 


2 8b 


2 43 


2 47 


2 61 


2 54 


2 6L 




17 




18 


1 89 


I 43 


1 47 


1 60 


1 68 


3 6 


2 12 


2 18 


2 24 


2 SO 


2 35 


2 3(< 


2 42 


2 44 


2 46 




18 




19 


1 86 


I 80 


1 42 


1 46 


1 63 


1 69 


3 6 


3 11 


2 17 


2 22 


2 27 


2 31 


2 34 


2 36 


2 3b 




19 




io 

31 


1 88 


t 86 


1 38 


t 42 


1 48 


1 64 


1 69 


2 6 


2 11 


3 16 


2 20 


2 23 
2 16 


2 26 
2 18 


2 28 
2 20 


2 30 
2 22 


2 32 
2 23 


20 
21 




1 80 


1 88 


1 S6 


1 Sb 


1 44 


1 49 


1 64 


3 


2 6 


3 9 


2 13 




rt 


I 28 


1 SO 


1 33 


1 85 


1 40 


1 46 


1 60 


1 66 


1 69 


2 3 


2 6 


2 9 


2 11 


2 n 


2 15 


2 16 


22 




28 


1 27 


1 28 


1 30 


1 82 


I 87 


1 41 


1 46 


1 51 


1 64 


1 5b 


2 1 


2 S 


2 6 


2 7 


2 U 


2 10 


23 




24 


1 26 


1 27 


1 28 


1 SO 


I 34 


1 38 


1 43 


1 47 


1 60 


1 M 


I 57 


1 69 


2 


2 2 


2 4 


2 6 


24 




26 
26 


1 25 


1 26 


1 27 


I 28 


1 32 


1 36 


I 39 


I 43 


1 47 


1 60 


1 63 


1 65 


1 56 


1 58 


1 5f> 


2 





25 
26 




1 24 


1 25 


I 26 


1 27 


1 30 


1 SS 


136 


1 40 


1 44 


1 47 


I 49 


1 51 


1 52 


1 54 


1 56 


1 56 




27 


1 23 


1 2i 


1 25 


I 26 


1 38 


1 31 


1 34 


1 37 


1 41 


1 44 


1 46 


1 47 


1 4i< 


1 60 


I 51 


1 62 


27 




28 


1 23 


1 23 


I 24 


1 26 


1 36 


1 39 


1 32 


1 36 


1 38 


1 41 


1 48 


1 44 


1 45 


1 46 


I 47 


I 48 


28 




29 


1 22 


1 22 


1 23 


I 24 


1 25 


I 37 


I 39 


1 S3 


I 35 


I 38 


1 40 


I 41 


1 42 


1 4S 


1 44 


1 46 


29 




SO 


1 22 


1 22 


1 23 


1 23 


1 31 


1 36 


I 28 


1 SO 
1 3b 


1 S3 


I 35 


1 37 


t SS 


1 SS/ 


1 40 


1 41 


1 42 


30 




SI 


^22 


I 22 


1 22 


1 22 


1 23 


1 24 


1 26 


1 SI 


I 33 


I 34 


1 35 


1 36 


1 3. 


1 3b 


1 40 


81 




S2 


1 21 


I 21 


1 21 


1 21 


1 22 


1 23 


1 25 


I 37 


1 29 


1 81 


1 82 


I S3 


I 34 


1 35 


i S(i 


1 38 


32 




83 


1 21 


1 21 


1 21 


1 21 


1 21 


1 22 


1 21 


I 36 


I 27 


I 29 


1 SO 


1 31 


I 82 


1 33 


1 S4 




33 




84 


1 21 


1 20 


I 20 


1 20 


1 20 


1 2i 


1 23 


1 35 


1 26 


1 27 


1 28 


I 20 


1 80 


1 31 


I 32 




34 




8S 

86 


1 21 
1 21 


1 20 
I 20 


1 2i> 


1 20 


1 20 


1 21 


1 22 


1 2i 


1*21 


1 25 


1 26 


1 27 


1 2s 


1 29 


1 SO 




35 




1 lU 


1 19 


1 lb 


1 20 


1 21 


1 22 


1 33 


1 24 


1 25 


1 2(3 


1 26 


I 27 


1 2b 




36 




87 


1 21 


1 2 ' 


1 19 


1 10 


1 10 


1 19 


1 2 ) 


1 21 


1 23 


1 28 


I 24 


1 25 


1 2.> 


1 26 






87 




S8 


1 21 


I 20 


1 VJ 


I |s 


1 18 


1 1^ 


1 19 


1 2. 


1 2i 


I 22 


1 23 


1 24 


I 24 


t 25 






38 




89 


1 21 


I 2u 


1 19 


1 18 


1 lb 


1 18 


1 18 


1 19 


1 20 


1 21 


1 21 


1 22 


1 22 


1 23 






39 




40 


1 22 


i 20 


1 10 


I 18 


1 17 
1 17 


1 17 
1 Vt 


1 Ih 
I 17 


1 lb 


L 19 


1 20 
1 19 


1 20 


1 21 

1 20 


1 21 
1 2) 


1 22 






40 




41 


1 22 


1 2U 


1 19 


1 lb 


1 17 


1 lb 


1 19 




41 




42 


1 22 


I 2 ' 


I Hi 


I Ih 


L l(i 


1 16 


1 16 


I 17 


1 17 


1 lb 


1 lb 


1 19 


1 19 








42 




48 


1 23 


I 21 


1 10 


1 18 


1 10 


1 IC 


1 16 


1 16 


1 16 


1 17 


1 17 


1 18 


1 18 








18 




44 


1 23 


1 21 


1 Hi 


I 18 


1 10 


1 16 


1 16 


I 16 


1 16 


1 16 


1 16 


1 17 


1 17 








44 




46 

4» 


1 21 

1 ai 


1 22 

1 22 


I 20 
1 20 


1 18 
1 19 


1 16 


1 15 


1 15 


1 15 


I 15 


1 16 


1 15 


1 16 












46 




1 16 


1 Id 


1 15 


1 14 


I 14 


1 14 


1 14 


1 14 










48 




60 


1 26 


1 23 


1 2! 


1 19 


1 16 


1 16 


1 14 


1 13 


I IS 


1 13 


1 13 






- 






60 




63 


1 2T 


1 24 


1 22 


1 20 


1 17 


1 15 


1 18 


1 12 


1 12 


1 12 


t 12 












62 




54 


I 2 . 


1 2i 


I 22 


1 20 


1 17 


1 15 


1 13 


1 12 


I 11 


I 11 














64 




66 
58 
60 


1 2:1 
t 29 
1 SO 


1 2' 

1 26 
1 27 


I 23 
1 23 
1 21 


1 21 

1 2. 
I 22 


t 17 
1 lb 
i lb 


1 15 

1 15 
1 15 


1 IS 

1 13 
1 13 


1 12 

I 11 
1 11 


1 11 
1 10 
1 10 


1 11 














66 






















62 


I SI 


1 2 


I 2.) 


I 22 


1 18 


1 15 


1 13 


1 11 










Add Ihc IVumbrra ahore »f 






64 


1 37 


1 2- 


1 2o 


1 22 


1 18 


1 15 


1 13 


1 11 










line* 10 aril ConeciHMi, Mib- 






60 


1 33 


1 20 


( 26 


I 23 


I IS 


1 IG 


1 13 












trtel lii« tilliM*. 






6:5 


1 33 


1 2!J 


1 2<» 


1 23 


1 Iti 


1 Io 


1 13 












:r.' 


« iO 


au 




Fmm 


70 


«09 






70 


1 31 


I 30 


1 27 


1 24 


1 19 


1 16 


















« 


« * 


, „ * 


" 








72 


1 3t 


1 30 


I 27 


1 21 


I 19 


1 16 














8 


1 1 








3 








74 


1 35 


1 31 


I 2^ 


1 21 


1 10 
















% 










1 


1 






76 
78 


I 3> 
1 36 


i 31 
1 32 


1 2-^ 

1 2.S 


I 23 
1 25 


1 20 
















« 
40 

M 










1 
a 

4 


1 < 

a 






















8U 


1 3!) 


1 32 


1 2ft 


1 2o 


















eo 


















82 


1 87 


I 32 


1 2^ 




















w 


















81 


1 Si 


1 32 






















M 


















86 


1 37 
























Ml 1 




11. 


mmm^ 












3-:« 


3|0 


300 


l8<^" 


420 


46^ 


T^oo- 


54« 


5bO 


620 


66O 















Digitized by 



Google 



M TABLE xym 

TutRD CoaEtcTioK, to Apfarkkt DuTAircs 68^ 



App 



6 

7 

8 

9 

10 



11 

It 

14 
15 

16 
17 
18 
19 
SO 



ai 

at 

a4 
as 



ao 
a7 3 
as 4 
ao 
to 



ti 
ta 
tt 

84 

85 

to 

t7 

88 
80 



41 

4a 

48 



48 
50 

ta 

64 
66 



58 
60 
62 
64 
66 

68 
70 
78 
74 
76 



78 
80 

8a 

84 
86 



WW 



52 1 48 
591 4b 
6|l 53 
1 
a 6 



2 11 
a 17 

a a4 

a 

a 



a 43 
a 49 
a 56 

8 8 

8 9 



8 lb 

3 aa 

3 

8 86 
3 42 



3 49 

3 55 

4 a 



17 



44 



1 31 

1 ao 

1 31 
1 34 

1 3b 



591 



808 
36 8 



1 59 

a 4 
a iG 

15 
21 



a 26 
a sa 
a 37 
a 43 

a 48 



29 3 



a 54 

3 
5 
8 11 

3 168 57 8 



3 aa 

3 87 
3 83 



484 8 
4 15 



55 

24 at 

104 87 



4 33 



24 4 
314 45 



394 



38 4 51 



4 57 



4 16 
4 21 
50|5 2|4 26 
31 
6 10|5 194 41 



5 29 
5 
5 48 

5 57 

6 6 



394 
5 
5 



34 

45 

56 

__6 

15 6 14 

24 6 82 



29 
6 86 



48 6 41 



55 6 47 

16 52 

7 6 57 

12 7 1 

17 7 5 



70 



34 

31 

1 29 
1 31 
L 33 



36 
40 

1 44 
49 

L 54 



13 8 
17 8 
828 
878 
a 388 



a 37 
a 
a 
a 



3 45 



3 50 

3 56 

4 1 
6 

4 11 



5 28 

6 35 
5 42 
5 4b 
5 63 



5 5b 

6 3 
.6 8 
6 12 
6 li 



6 18 



80 



APrARBN.T ALTITUDS OF THM tUNy OM tTAM. 

ooiiuoiiio ir> i4« 10^1 i8»|80»|aao| 84^1 aeo a8<'t3o<' 



1 44 

1 47 

1 61 
1 66 
1 59 



428 
47 8 

52 2 



a 83 
87 
31 

36 
40 



a 44 



a 53 

3 30|3 168 67 
813 



863 



303 
35 

408 



49 3 



53 

583 



183 



33 4 



5 17 
5 21 
5 25 



29 4 



90 



L 41 

1 36 
1 38 
1 80 
1 89 



30 
88 

1 84 

1 37 
1 40 



1 55 

1 58 

a 8 
a 6 

a vf 



a la 
a 168 
a 19 
a at 
a 87 



6 
10 
3 14 
lb 
46 3 22 



26 

3 3U 

84 

as 3b 

10 3 46 



3 32 
3 883 
3 44 3 
40|4 123 503 
464 18 3 66 3 



68 
3 5b 

6 



4 22 

4 25 

1 28 

1 

5 32[5 l|4 32 

5 35 5 3 4 34 

5 54 36 



4 47 
4 51 
4 55 
68 



lUO 



461 58 
801 43 
1 37 
1 88 

1 81 



841 31 
361 33 



39 



481 38 



1 40 
1 43 
1 46 
1 48 
1 61 
1 54 
1 57 



39 
41 
il 43 
1 46 
a 01 48 



a 17 8 1 



a 31 

7 a 49 a 34 

a 3b 

a 488 

468 



a 26 
so 



22 



a 608 

a 588 

a 57 

3 1 
3 5 



3 93 

3 laa 

3 168 
3 193 
3 863 



OS 



53 



4 24 

4 29 

4 34 4 10|3 

4 39 

4 43 



14 3 



18 



30 4 



1|0 



1 30 
1 891 

1 80 



1 35 



51 

54 

1 56 

1 59 



37 



53 



3 57 



4 10 



lao 



68 



a 

1 64 
1 46 
1 38 
1 34 



81 
a 6 

1 64 



38 
80 



1 
L 

1 sol 



a9i 

891 



1 891 
1 891 
1 301 
1 31 
1 



3 

6 

>|a 9 

>2 12 
34 8 15 



2 17 



418 
44 a 22 



^:i 



a 85 
a 87 



a 30 



662 328 



59 8 34 
a 37 

a 42 



a 47 
a 52 
a' 56 
3 
3 4 



413 8 
45 3 la 
49 3 15 
63 3 18 
3 81 



3 24 
33 27 
3 30 
3 32 
3 34 



140 



1 461 64 



1 40 



1 30 1 31 



1 43 
1 44 

1 46 
1 48 
1 60 



88 

1 33 

34 

1 35 
1 48 1 36 1 



1 52 
1 54 
1 66 
1 58 
a 



a II 



a 8^ 



a 42 



2 46 

a 48 
a 61 



a 66 



2 59 

3 1 
3 3 
3 
3 



102 

11 

11 



3 12 



I6«> 



86a fias 



1 47 



41 

37 

1 84 

1 88 



801 
801 
881 



301 



31 
381 
34 
85 



1 89 

89 

I 30 

1 31 



361 
37 
391 
41 



1 43 

1 45 

1 47 

1 

1 



481 



601 



52 
1 54 
1 
1 
2 



561 

581 

01 



53 
1 64 
1 56 
21 a 8 1 67 
1 69 



2 11 



14 

2 18 
2 21 



392 24 



a 27 



2 162 
2 18 
2 20 
2 54 8 368 222 
2 38a 84 



2 29 
2 32 
a 31 



6 2 45 
2 46 



2 47 



48 2 

49 8 

50 2 



18° 



808 



a 
a 14 

a 8 

1 64 



a 85 
a 18 

a a 



1 47 
1 4a 

1 88 
1 36 
1 83 



82 

301 

891 

88 



1 

1 ac» 

88 



37 
381 



1 
1 
1 3911 

41 

43 



I 44 

1 461 
48 
601 
51 



81 



a a 
a 6 
a 8 
a 11 
a 14 



a 40 

a 43 2 27 
2 44 



2 28 



88 8418 
488 

a 
a 
a 



1 64 



a 1 



1 481 64 



1 43 



1 48 



I 891 44 
1 361 40 



1 37 
1 34 
1 38 

31 
30 



87 
27 
891 27 



38 
1 88 
1 89 
1 89 
1 29 



1 45 
1 46 

1 4b 
1 49 
1 51 



2 268 14 



a 15 
a 15 



a 292 16 



2 SO 



2 31 
32 
32 
33 
2 {H)|2 33 



20° 



2 17 

2 18 
2 

2 19 
2 20 
2 20 



88° 



663 93 



37 8 

888 
108 



48 
38 

19 

a 98 

a 

1 63 

48 

1 44 



281 



1 40 
37 

1 35 
38 
31 
30 
39 
88 



1 87 



a7 

37 
1 27 
1 27 

27 



30 
1 30 
1 31 

1 
1 S3 



321 



34 
1 35 

1 86 
1 37 
1 38 



1 39 
1 40 
I 41 
1 43 
1 45 



401 



47 
1 

1 61 
1 52 
1 54 



561 



1 
1 68 

1 59 

2 1 
2 2 



lb2 

2 
2 



393 64 



883 36 
a 693 11 

428 58 



88 
88 
1 29 
30 
30 



31 
1 31 
38 
S3 
34 



1 41 
43 
1 45 
1 46 
1 47 



49 
1 51 
1 53 
1 53 
1 54 



1 65 
1 56 
1 57 
1 57 
1 58 



1 5b 
1 69 
1 59 
a 



2 92 



240 a6< 



4 10 



28 



2 S6 



162 24 

7 2 14 

698 6 



52 
53 

68 
S3 
53 

9b^ 



46 
46 
46 
46 



30<5 






8 
7 
8 
9 
10 



II 
18 
IS 
14 
15 



16 
17 
18 
19 

ao 



81 
23 
83 
84 

86 

86 
87 
88 

80 
80 



31 
38 
33 
34 
36 



36 
37 
38 
30 
40 



41 
43 
43 
44 

46 



48 
50 
62 
54 
66 



58 
60 
62 
&4 
66^ 

68 
70 
78 
74 
76 

7b 

80 
82 
84 
86 



Digitized by 



Google 



1 


TABLE XVIII. 


95 




Third Correction, to Apparent Distance 68**. 






App 
All. 

o 


APPAnEMT ALTITUDE OF THE tUlly OR STAR. 


App 
Alt. 






32^ 

t 


34^ 

/ M 




3»- 


t 


40<' 

/ It 


59^ 


44" 


580 


62<' 


66° 


700 


740 


78° 


820 


1 t 




t u 


/ » 


/ if 


/ » 


/ « 


/ t 


/ # 




6 


i 2.; 


i 40 


4 55 


5 11 


5 40 


6 5 


29 


6 51 


7 11 


7 297 45 


8 


8 14 










6 




7 


3 4C 


4 1 


1 14 


1 27 


1 52 


5 15 


5 35 


5 53 


6 10 


6 256 38 


6 50 


7 1 










7 




8 


3 22 


3 33 


3 44 


3 55 


4 17 


4 37 


4 55 


5 11 


5 25 


5 385 51 


6 2 


6 10 


6 18 








8 







3 1 


3 11 


3 21 


3 80 


3 48 


4 6 


4 22 


4 36 


4 49 


5 


5 10 


5 195 28 


5 86 













10 


2 44 


2 53 


3 2 


i 10 


3 25 


3 41 


3 55 


4 9 


4 21 


4 31 


4 40 


4 40 


4 57 


6 3 








10 
11 




11 


2 31 


2 39 


2 47 


2 54 


3 8 


3 22 


S 35 


3 47 


3 6b 


4 8 


4 16|4 2S|4 20 


4 84 










12 


2 20 


2 27 


2 34 


2 41 


2 53 


3 6 


3 18 


3 29 


3 39 


3 48 


3 55 


4 8 


4 7 


4 U 


4 15 






12 




IS 


2 11 


2 17 


2 23 


2 29 


2 41 


2 52 


S 2 


3 12 


3 22 


3 SO 


S 37 


8 43 


3 48 


3 52 


8 60 






13 




14 


2 3 


2 


2 14 


2 19 


2 30 


2 40 


2 49 


2 58 


3 6 


3 14 


8 20 


8 26 


3 81 


8 35 


3 Sti 






14 




15 


1 57 


2 2 


2 6 


2 11 


2 21 


2 30 


2 38 


2 46 


2 54 


3 1 


3 7 


3 12 


3 16 


3 20 


3 23 






15 




l(i 


1 52 


1 5t 


2 


2 4 


2 13 


2 21 


2 29 


2 37 


2 44 


2 50 


2 65 


3 


3 4 


3 8 


3 10 


3 


12 


16 




17 


1 47 


1 51 


1 55 


I 58 


2 6 


2 14 


2 21 


2 29 


2 35 


2 40|2 45 


2 49 


2 63 


2 57 


2 50 


3 





17 




18 


I 43 


1 47 


1 50 


1 54 


2 1 


2 8 


2 14 


2 21 


2 27 


2 32 


2 36 


2 40 


2 44 


2 47 


2 49 


2 60 


18 




19 


1 40 


1 43 


1 46 


I 50 


1 56 


2 2 


2 8 


2 15 


2 20 


2 25 


2 29|2 3212 36 


2 89 


2 41 


2 


42 


19 




20* 
21 


1 37 


1 40 


1 43 


1 46 


1 52 


I 57 


2 3 


2 9 


2 14 


2 18 


2 22 


2 25 


2 28 


2 31 


2 S3 


2 34 


20 
21 




I 35 


1 37 


1 40 


1 43 


1 48 


1 63 


1 5b 


2 3 


2 b 


2 12 


2 16 


2 19 


2 21 


2 23 


2 25 


2 26 




22 


1 33 


1 35 


1 37 


t 40 


1 44 


I 49 


1 54 


1 58 


2 2 


2 6 


2 10 


2 13 


2 15 


2 17 


2 19 


2 20 


22 




23 


1 31 


I S3 


1 35 


1 37 


1 41 


1 46 


1 50 


1 54 


1 57 


2 1 


2 5 


2 8 


2 10 


2 12 


2 14 


2 


15 


23 




24 


1 30 


1 31 


1 33 


i 35 


1 39 


1 43 


I 47 


1 50 


1 53 


1 67 


2 


2 3 


2 5 


2 7 


2 9 


2 


10 


24 




25 
2G 


1 2t. 


1 30 


1 31 


1 S3 


1 37 


1 40 


1 44 


1 47 
1 44 


1 50 


I 53 


1 56 


1 59 


2 1 


2 2 


2 4 


2 


5 


25 




1 28 


1 29 


1 30 


1 32 


1 35 


1 3b 


1 41 


1 47 


1 50 


1 53 


1 56 1 67 


1 68 


1 69 


2 





26 




27 


1 27 


1 2h 


1 29 


1 30 


1 33 


1 36 


1 38 


1 41 


1 44 


1 47 


1 60 


I 52 


1 58 


1 64 


1 55 


1 


56 


27 




28 


1 27 


I 27 


1 28 


129 


1 31 


1 84 


1 36 


I 39 


1 41 


1 44 


1 47 


1 49 


1 50 


1 61 


1 62 


1 


52 


28 




29 


1 26 


1 26 


1 27 


1 28 


1 29 


I 32 


1 34 


1 S7 


1 39 


1 41 


1 44 


1 46 


1 47 


1 48 


1 49 






29 




30 
31 


1 26 
1 25 


1 26 
1 25 


1 26 
1 26 


127 


I 28 
1 27 


1 SO 
1 2lJ 


I 32 
1 31 


1 35 
1 83 


1 37 
1 35 


1 39 


1 41 


1 43 


1 44 


1 45 


1 46 






30 




1 26 


1 37 


1 39 


1 40 


1 41 


1 42 


1 43 






81 




32 


1 25 


1 25 


1 25 


1 25 


1 26 


1 28 


1 29 


1 31 


1 33 


1 35 


1 37 


1 38 


1 39 


1 40 


1 41 






32 




33 


1 25 


1 24 


1 25 


1 25 


1 26 


127 


1 28 


1 30 


1 31 


1 83 


1 35 


1 86 


1 37 


I 38 








83 




34 


I 25 


1 24 


1 24 


1 24 


1 25 


1 26 


1 27 


1 29 


1 30 


1 31 


1 33 


1 34 


1 3.V1 36 








34 




35 


1 25 


124 


1 24 


1 24 


1 24 


1 25 


1 26 


1 28 


1 29 


1 SO 
I 29 


1 31 

1 80 


1 32 

1 30 


1 '6S 


1 34 








35 




36 


1 25 


1 24 


1 23 


1 23 


1 23 


1 24 


1 25 


1 27 


1 28 


1 31 


1 82 








86 




37 


1 25 


1 24 


1 23 


1 23 


1 23 


1 23 


1 24 


1 86 


I 27 


1 28 


1 29 


1 29 


1 SO 










37 




38 


1 25 


1 21 


1 23 


1 22 


1 22 


1 23 


1 24 


1 25 


1 26 


1 27 


1 28 


1 28 


1 20 










38 




39 


1 2) 


1 24 


1 23 


1 22 


1 2^ 


1 23 


1 23 


1 24 


1 26 


1 26 


1 27 


1 27 


1 27 










89 




40 


1 26 


1 25 


1 24 


1 23 


1 22 


I 22 


1 23 


1 23 


1 24 


1 25 


1 26 


1 26 


1 26 










40 




41 


1 26 


1 2.» 


1 24 


1 23 


1 21 


1 21 


1 22 


1 22 


1 23 


1 24 


1 25 


1 25 












41 




42 


1 2/ 


1 25 


1 24 


I 23 


1 21 


1 21 


1 21 


1 22 


1 23 


1 23 


1 24 


1 24 












42 




43 


I 27 


1 25 


1 24 


1 23 


t 21 


1 21 


1 21 


1 21 


1 22 


1 22 


1 23 


1 23 












43 




44 


t 28 


1 26 


1 24 


1 23 


1 21 


1 20 


I 20 


1 20 


1 21 


1 21 


1 22 


1 22 












44 




46 

48 


1 26 

1 2li 


1 26 
1 27 


I 25 


1 21 


1 21 


I 19 


I 19 


I 19 


1 20 


1 20 


1 20 














46 




I 25 


I 24 


1 22 


1 19 


1 lb 


1 lb 


1 19 


1 19 


1 19 














48 




50 


1 30 


1 2b 


1 20 


1 25 


1 22 


1 20 


1 18 


1 18 


1 18 


1 18 
















60 




52 


1 31 


I 29 


1 27 


1 25 


1 22 


1 20 


1 18 


1 17 


1 17 


I 17 
















52 




54 


1 32 


1 29 


I 27 


1 26 


1 23 


1 20 


1 18 


1 17 


1 16 


















64 




56 


I 33 


1 80 


1 28 


1 26 


1 23 


1 20 


1 lb 


1 16 


1 15 


















56 




58 


1 34 


I 31 


I 29 


1 27 


1 23 


1 20 


1 18 


1 16 












' II 




60 
62 


1 35 
1 36 


1 32 
1 33 


1 29 
1 SO 


1 27 

1 28 


1 23 
I 2S 


1 20 
1 20 


1 18 
1 18 


I 16 










rAiLB p. wrBCT or sirii'* r*i 
Add toe Moaben abov* lh« 






64 


1 37 


1 33 


1 30 


1 28 


1 24 


1 20 


1 17 












IIDM to ard CorracCKM, tdb- 






66 


1 38 


1 34 


1 31 


1 28 


I 24 


1 20 






















>♦• 






68 
70 


1 38 
I 39 


1 34 

I 35 


1 81 

1 82 


1 28 
1 29 


1 24 
1 24 


1 20 












15 




10 


OD 


»< 




5 


■01 




72 


1 39 


1 35 


1 sa 


1 29 


1 24 
















f 




• 


1 


_l_ 


t s 


% 








74 

76 


1 40 
1 40 


I 86 
1 36 


1 82 
I 32 


1 29 
1 29 


















10 

w 

M 
40 
fO 

M 
70 

M 








1 

i 

• 


-1 i 



1 a t 
1 
1 s 4 
1 • - 


i 



1 
t 


1 

( 

1 






78 
80 
82 
84 


1 41 
1 41 

1 41 


1 36 
1 36 


1 82 




















86 


























00 


1 >o 














S20 


S40 


Mi> 


1S5- 


420 


46^* 


too 


540 


580 


62^ 


660 
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96 TABLE XVII I. 

TniED COEEECTIOV, tO APPARENT DlSTMTCB 72^. 



App 
Alt 



6 

7 

8 

9 

iO 



11 
12 
13 
14 
15 



1 00 

2 Ul 
2 Iti 
2 23 



Itf 
17 
18 
19 

20 



21 
22 
23 
24 
2» 



2 30 
2 37 
2 4a 
2 53 
S_^l 

3 
3 



9 
17 
3 25 
8 S3 
S 41 



26 
27 
28 
29 
30 
31 
32 
33 
34 
35 



3 48 

3 50 

4 3 

4 11 

4 18 



4 20 
4 33 



36 
37 

38 
39 
40 

41 
42 
43 
44 



APPARENT ALTITUDE OP THE SUN, OR STAR. 



03 70 I ^o 90 I itfO \\^\ 120 1 I4Q I 16Q I80 1 2aQ I 22^ 1 24Q 1 26° | 28^ [liP 



1 33 

35 

39 

I 44 

I 50 



4 404 
4 47 



5 
5 23 



5 515 

5 57 5 

6 95 



2 3 
2 8 
2 13 
2 18 
2 2i 



29 2 



2 

2 35 
2 40 
2 46 
2 51 



2 5i 

3 2 
3 7 
3 13 
3_19 

3 24 
3 29 
3 35 
3 41 
4 54 4 15 3 46 



4 21 
9 1 2; 
16 4 S3 
4 



394 



5 304 45 



5 374 51 
44 4 57 



1 37 
1 34 
1 33 
1 35 

I S/ 



1 40 
I 44 

1 48 
1 53 

58 



1 54 

1 58 

2 2 
2 7 
2 11 



10 
2 20 2 
2 2o2 
2 30 
2 35 



2 40 
2 45 
2 49 
2 
2^59 

S 
3 



3 51 

3 56 

4 1 
6 

4 11 



4 16 
4 21 
4 26 

4 8«l 
4 39 



40 
3G 
34 
33 
34 

36 
1 39 
1 42 
I 46 
I 50 



4 
9 
3 14 
3 18 
3 23 



3 27 
3 32 
3 37 
S 41 

3 



463 



3 50 

3 54 
3 
4 

4 11 



59 3 
33 



1 50 
1 43 
1 3b 
1 3.> 
1 34 



1 33 
1 34 
1 36 

1 3U 
1 41 



1 5.^ 
i 2 

2 5 
2 812 
212 2 

I 
2 



2 47 
2 51 

2 56 

3 
3 4 



3 8 
3 12 
3 16 
3 20 
24 



28 
32 
S6 

40 
IS 47 



1 4i 
1 46 
1 48 
1 51 
1 54 



46 1 39 1 



49 



lu2 8 



20 
2 21 
2 2; 
2^ 

2 34 
2 38 
2 42 
2 45 
2 49 



2 18 
2 21 



2 24 
2 27 
2 30 
2 33 
2 3 



2 53 

2 57 

3 
3 4 
3 7 
3 
3 



2 4j 
2 43 
2 47 
2 50 
2 54 



11 

15 

li 18 

»3 22 



2 5/2 322 182 6 

3 02 So 2 202 8 
3 3 2 37 2 22 2 10 
S 62 412 242 12 

Z 293 122 452 282 15 



1 52 
1 55 

1 5b 

1 
4 



12 
15 2 



1 5J 

1 57 


2 2 
2 5 



2 9 

1 56 

1 48 
1 42 
1 38 



2 23 

2 8 
1 58 
1 50 
1 41 



1 Sj 
1 36 
I 37 



IJI 

1 43 
1 4.1 
1 47 
1 50 
1 52 



2 
2 
2 
2 
2 18 



8 
11 
14 2 
162 



2 20 
2 23 
2 26 
2 2^ 
2 30 



2 38 
2 21 
2 8 
1 58 
i 50 



1 33 
1 S3 
83 
1 S3 
1 861 84 



37 
391 



I 56 

1 58 

2 

2 4 



2 11 
2 13 
2 15 



2 53 
2 34 
2 19 
2 7 
1 5b 



1 45 
1 41 

1 38 



361 89 



84 



1 40 
1 41 
1 43 
1 45 
1 46 



1 48 
1 50 
1 61 
1 53 
1 54 



1 56 

1 58 

2 
2 2 
2 4 



1 51 
1 46 
1 42 



1 8(> 



1 34 
1 84 
1 83 
1 33 
1 S3 



1 83 
1 S3 
1 84 

I 34 
1 35 



1 86 
1 37 
1 Sb 
1 39 
1 40 



1 41 
I 43 
1 44 
1 46 
1 47 



1 4b 
1 50 
1 52 
1 53 
1 54 

56 
1 58 

1 59 

2 1 
2 4 



3 98 24 



2 47 
2 SO 
2 17 



S 
2 41 
2 20 



2 62 14 



582 6 



1 52 
1 47 
1 48 
1 39 



1 361 39 



1 35 



1 43 
1 40 
1 84|1 S6|l 88 
1 37 
1 35 



1 87 



1 85 
1 84 



1 S3 



I 821 38 

1 821 82 
1 82 1 32 



1_S3 

1 si 

1 84 
1 84 
1 S5 
1 86 



1 87 
1 88 
1 89 
1 40 
1 41 



1 42 
1 44 

1 45 
1 46 

1 48 



1 49 
1 50 
1 51 
1 53 
1 55 



8 408 
3 12 
2 52 
2 35 2 
2 22 



1 58 
1 52 
1 47 
1 43 



2 12 
2 4 

I 5b 
1 62 
1 47 



1 83 



1 82 

I 

1 



1 84 

1 S3 
1 33 
1 321 
I 32 



31 

31 

1 31 

1 82 

1 82 



1 82 
1 88 
1 88 

1 81 
1 84 



1 85 
1 S6 

1 87 
1 88 
1 89 



1 40 
1 41 
1 42 
1 48 
1 44 



56 4 12 



25 



IS 88 



88 14 



2 54 
2 S9 



2 27 
2 17 
2 
2 9 
1 56 



1 52 
1 48 
1 44 
1 41 
1 89 



87 

85 

I 84 

1 84 

1 88 

1 

1 



82 

81 

1 81 

1 SO 

1 SO 



80 

SI 

!1 St 

II 81 

:1 81 



82 
82 

1 82 
1 82 
1 S3 



1 88 

1 84 
1 84 

1 85 
1 86 



App 
Ait 



6 

7 

8 

9 

10 



11 
12 
18 
14 
15 



16 
17 
18 
19 
20 



21 
22 
23 
24 
25 



26 
27 
88 
29 
80 
SI 
82 
83 
84 
85 



86 

87 
88 

89 
40 



41 
42 
43 
44 

46 
48 
50 
52 
54 
56 
58 



48 
50 
52 
54 
56 



21 



5 27 



6 825 87 
6 43 5 4C 

6 545 55 

7 416 4 



264 



484 19|S 54 

1 

4 7 

4 IS 

19 



4 

4 57 

5 6 
5 
5 22 



14 4 



4 
4 33 

40 

4 



47 4 



85 8 18 2 50 

2 55 

2 50 

3 82 482 

3 



3 41 
8 46 

3 52 



8 23 
8 

3 33 



2 32 
2 85 
2 39 



3 57 3 88 



72 



2 18 

2 21 

2 21 

27 

47 2 31 



1 58 

2 
5 
2 182 7 



10 2 
12 2 
15 2 



51 

58 

1 65 

1 57 

I 59 



1 45 
1 47 
1 49 
I 50 
1 5:: 



88 

89 

1 40 

1 41 

I 42 



58 
60 
62 
64 
66 



7 136 12 
7 226 2U 
7 816 27 



7 89 
7 46 



6 33 

6 8!) 



294 



415 
475 84 



68 
70 
72 
74 
76 

78 
80 
82 
84 
86 



7 52 



6 45 



7 586 

8 46 55 
8 07 06 105 



5 

5 85|4 584 

5 

5 

5 58 

5 5b 

6 

6 



58 

;8 

8 
8 
5 13 



4 25 

SO 

4 
40 

4 



854 



444 



2 
7 

11 
4 15 

19 



S 488 11 

8 47 
3 51 
8 55 

3 598 2518 



15 2 

19 2 

IS 222 



2 50 
58 
56 

59 
1 



2 84 
2 87 
2 89 
2 41 



2 21 
2 23 
2 25 
2 27 



2 9|2 

2 112 

2 132 

2 15 2 



2 432 29 



2 162 6 



58 

54 
1 66 
1 57 
1 58 



47 



1 48 



401 44 



1 45 
1 46 
1 47 



62 
64 
66 



5 18 
5016 8 5 22 



52 4 



8 18 



7 4 6 14 5 



4 48 

4 
7|5 264 55 
304 68 
88 5 



4 284 
264 
4 204 
4 814 



48 



3 

SO 

8 82 

84 

1|4 88|4 Ills 85 



288 82 



52 



45 2 80 
47 2 81 



98 



8 
S 

8 

8 11|2 502 85 



18 



2 7 



102 82 



591 




72 
92 



48 2 83 
492 84 



2 20 
2 212 
2 222 11 



2 92 

10 2 



1 47 
1 48 
1 48 
1 40 



561 49 



167 7 6 17 5 865 8 4 85 4 12 8 



8 167 7 6 17 5 865 8 

8 197 10 19 B 886 5 

M 21 5 4015 7 

L_r 

6© 70] go go ixQO 



5 4 87 
7 4 894 
9 4 414 



4 148 



122 



18 2 



512 86 
52 2 87 



17 3 



4 18 



40 
8 41 



2 23 2 
2 24 

2 24 
24 
152 542 88|2 24 



16|S 89|3 13 2 58 2 88 
2 54 2 



12 2 
13 

13 2 



14 



882 



11« 



12° 



140 



\eP 



\ifi 



20^^ 



2 

2 

2 14 
2 14 



561 50 



1 51 



68 
70 
72 
74 
76 

78 
80 
82 
84 
86 



2y> 



240 



26^ 



800 
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TABLE XVIII. 97 


Third Correction, to Apparent Distance 72°. 


"'o 


APPARENT ALTITUDE OF THB SUN, OR STAR. 


App 
Vlt. 




340 


36^ 


38^ 


420 


40O 


50° 


64'^ 6b^ 


620 


66" 


70^ 


74° 


780 


82° 86^ 


1 t 


1 n 


/ H 


/ » 


/ 


t » 1 It 


/ M 


/ If 


/ » 


/ u 


/ # 


i u 1 t 





6 


4 27 


1 41 


4 56 


5 11 


3 38 


6 8 


6 27 


6 48 7 8 


7 27 


7 42 


7 65 


8,6 


8 16 






6 


7 


3 51 


4 3 


4 16 


4 2b 


1 51 


5 12 


5 32 


5 51 


6 8 


6 23 


6 36 


6 48 


6 58 


7 7 






7 


8 


3 25 


3 30 


3 47 


S 58 


4 18 


4 36 


4 54 


S 11 


5 26 


} 39 


5 51 


6 1 


6 9 


6 16 


22 




8 


9 


3 4 


3 14 


3 24 


3 33 


3 51 


4 8 


4 23 


4 37 


4 50 


5 1 


5 11 


5 20 


5 28 


5 35 


5 41 




9 


10 
11 


2 48 


2 57 


3 6 


3 14 


3 29 


3 44 


3 58 


4 10 


4 22 


4 33 


4 42 


4 50 


4 57 


5 3 


5 7 




10 


2 So 


2 43 


2 51 


2 6b 


3 11 


3 2J 


3 37 


8 4b 


3 59 


4 9 


4 17 


4 21 


4 30 


4 35 


4 39 




11 


12 


2 21 


2 31 


2 3ty 


2 45 


2 57 


3 9 


3 20 


3 31 


3 41 


3 4h 


3 57 


4 8 


4 8 


4 12 


4 10 


A 20 


12 


IS 


2 15 


2 21 


2 27 


2 33 


2 45 


2 56 


3 6 


3 16 


8 24 


8 32 


3 39 


3 45 


8 49 


3 53 


3 50 


3 59 


13 


11 


2 7 


2 13 


2 18 


2 24 


2 84 


2 44 


2 54 


3 2 


3 10 


3 18 


3 24 


3 29 


3 S3 


3 36 


3 39 


3 41 


14 


15 


2 1 


2 6 


2 11 


2 16 


2 25 


2 34 


2 43 


2 51 


2 58 


3 5 


3 11 


3 16 


3 20 


3 23 


3 25 


3 27 


15 


16 


1 56 


2 1 


2 6 


2 9 


2 18 


2 2(i 


2 Zi 


2 41 


2 4b 


2 5« 


2 59 


3 4 


3 8 


3 11 


3 13 


3 15 


16 


17 


1 52 


I 56 


1 59 


2 3 


2 11 


2 19 


2 2.-> 


2 32 


2 S9 


2 45 


2 50 


2 54 


2 57 


3 


3 2 


3 4 


17 


18 


1 48 


1 51 


1 54 


1 58 


2 6 


2 13 


2 19 


2 25 


2 81 


2 37 


2 42 


2 46 


2 48 


2 50 


2 62 


2 54 


18 


\0 


1 41 


1 47 


1 50 


1 54 


2 1 


2 7 


2 13 


2 19 


2 25 


2 3u 


2 35 


2 38 


2 40 


2 42 


2 41 


2 45 


19 


20 
21 


1 41 


1 44 


1 47 


1 50 


1 56 


2 2 


2 7 


2 13 


2 19 


2 23 


2 28 


2 31 


2 33 


2 3.1 


2 36 


2 37 


20 


1 39 


1 41 


1 44 


1 4() 


1 52 


1 57 


2 2 


2 b 


2 13 


2 li 


2 21 


2 24 


2 26 


2 2b 


2 2<J 


2 30 


21 


22 


1 37 


I 89 


1 41 


1 43 


1 48 


1 53 


1 58 


2 3 


2 7 


2 11 


2 15 


2 18 


2 20 


2 22 


2 23 


2 24 


22 


28 


1 SG 


1 37 


1 39 


1 41 


1 45 


1 50 


1 54 


1 59 


2 2 


2 6 


2 10 


2 13 


8 15 


2 16 


2 17 


2 18 


23 


24 


I 33 


1 36 


1 37 


1 3{> 


1 43 


1 47 


1 51 


1 55 


1 68 


2 2 


2 5 


2 8 


a 10 


2 11 


2 12 


2 13 


24 


25 

26 


I 34 


1 85 


1 3(> 


1 3b 


1 41 


1 44 


1 48 


1 51 


I 54 


1 58 


2 1 


2 3 


2 5 


2 6 


2 8 




25 


1 33 


I 34 


1 85 


1 30 


1 89 


1 42 


1 45 


14h 


1 51 


1 5^ 


I 67 


1 59 


2 I 


2 2 


2 4 




26 


27 


1 32 


1 33 


1 34 


I 85 


I 87 


1 40 


1 43 


1 45 


1 48 


1 51 


1 54 


1 56 


I 67 


1 68 


2 




27 


28 


1 32 


1 32 


1 83 


1 34 


1 3.. I 88 


1 41 


1 43 


1 40 


1 4J- 


1 51 


1 53 


1 64 


1 55 


1 66 




28 


29 


1 31 


1 Z'2 


1 82 


1 33 


I 34 


1 36 


1 89 


1 41 


1 44 


1 4(3 


1 48 


1 50 


1 52 


1 53 






29 


SO 


1 31 


1 SI 


1 82 


1 82 


1 83 


I 35 


1 87 


1 ZU 


1 42 


1 44 


1 46 


1 47 


1 49 


1 50 






80 


SI 


1 30 


1 31 


1 31 


1 31 


1 32 


I 34 


I SO 


1 38 


1 40 


1 42 


1 44 


1 45 


I 46 


I 47 






31 


S2 


I 2J 


1 SO 


I 30 


I 30 


1 31 


1 33 


1 85 


1 86 


1 38 


1 40 


1 42 


1 43 


1 44 


1 45 






82 


ss 


1 29 


1 29 


1 20 


1 30 


1 81 


1 32 


1 3:) 


1 81 


1 36 


1 38 


I 40 


I 41 


1 42 








88 


S4 


1 30 


1 23 


1 2U 


1 29 


1 30 


1 31 


I 32 


1 S:i 


I 34 


1 36 


1 38 


1 39 


1 40 








34 


S5 

SO 


1 30 
1 %l 


1 20 
1 29 


1 29 

1 2b 


1 29 
1 2b 


1 30 


1 30 


1 81 


1 32 


1 33 


1 35 


1 86 


1 37 


1 88 








85 


1 2y 


1 30 


1 31 


1 32 


1 83 


1 84 


1 8j 


1 36 


1 36 








36 


S7 


1 31 


1 80 


1 28 


1 28 


1 29 


1 29 


1 SO 


1 31 


1 32 


1 33 


1 34 


1 35 










87 


88 


1 31 


1 30 


1 28 


1 27 


1 28 


1 29 


1 30 


I 31 


1 S'JL 


1 83 


1 33 


1 34 










88 


89 


1 31 


1 SO 


1 20 


1 28 


1 28 


1 28 


1 29 


1 30 


1 81 


I 3.C 


1 82 


1 82 










89 


40 


1 31 


1 SO 


1 29 


1 28 


1 27 


1 28 


1 28 


1 29 


1 80 


1 30 


1 30 


1 30 










40 


41 


1 31 


1 30 


I 29 


I 2& 


1 27 


1 27 


1 27 


1 28 


1 2b 


1 29 


1 29 












41 


43 


1 32 


I 31 


1 29 


1 28 


1 26 


1 26 


1 26 


1 27 


1 27 


1 2b 


1 28 












42 


43 


1 82 


1 81 


1 29 


1 2b 


1 26 


1 26 


1 26 


1 20 


1 26 


1 27 


1 27 












48 


44 


1 83 


I SI 


1 SO 


1 28 


1 26 


1 26 


1 25 


1 25 


1 25 


1 26 


1 26 












44 


. 40 

48 


1 84 


1 82 


1 80 


1 29 


1 27 


1 25 


1 25 


1 25 


1 25 


1 25 














46 


1 85 


1 82 


1 30 


1 29 


1 27 


1 2o 


1 24 


1 24 


1 24 


1 24 














48 


50 


1 86 


1 83 


1 81 


1 80 


1 27 


1 25 


1 24 


1 23 


1 28 
















60 


52 


1 87 


1 84 


1 81 


1 SO 


1 27 


1 25 


1 28 


1 22 


1 28 
















62 


54 


1 87 


1 84 


1 82 


1 81 


1 28 


1 25 


1 23 


1 22 


















54 


56 


1 88 


1 85 


1 83 
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4 SI 

4 a 

3 45 
3 31 
8 19 



2 52 
a 45 

a 38 
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58 

9 
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a 
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2 45 



2 39 
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74*^ 
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6 33 
42 



5 135 17 
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7 15 

6 28 
5 47 
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3 51 
3 37 



2 41 
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3 38 
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11 
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35 
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1 49 
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06 

43 



103 
82 
00 
89 



144 
122 
101 
80 
58 
87 



141 

190 
00 
78 
66 
85 



180 
118 
97 
75 
64 
38 



137 
116 
95 
73 
69 
SO 



146 144 



124 
103 
82 
60 
30 



122 
101 
80 
68 
87 



103 
82 
00 
30 



144 
122 
101 
79 
68 
87 



146 
126 124 

103 
82 
60 
80 



143 

129 

101 

70 

68 

S7 



148146 
126124 

loojtos 

82 

60 

41 SO 



144 
122 
101 
70 
68 
87 



141 
120 
99 
77 
60 
S5 



130 
118 
07 
75 
64 
83 



137 



110114 



141 

I2J 
09 
77 
66 
25 



ISO 
118 
97 
75 
54 
12 



187 



116114 



141 
120 
99 
77 
56 
35 



141 
120 
09 
77 
60 
S6 



139 137 
118116 

97 

75 

64 

22 

Ti9 



118 
07 
76 
54 
32 



IS? 

116 
04 
7S 
62 
SO 



136 

114 

02 

71 
60 



135 



135 



135 
114 
92 
71 
40 
28 



135 
114 
92 
71 



133 

112 

90 

00 

47 



133 
112 
00 
60 
47 
26 



13S 
112 
90 
09 
47 
26 



isS 



133 

112 

90 

69 

47 



181 
109 
88 
67 
45 
24 



131 
100 
88 
67 
46 
24 



0'90 
1 20 
220 
8 80 

4 10 

5 10 

6 19 

7 10 

8 10 

9 10 



131 
100 
88 
07 
46 
24 



131 



112100 



0'90 
1 20 
9 20 

8 20 
4 20 

6 20 
20 

7 10 
10 

9 10 



131 
100 
88 
07 
46 
24 



0'20 

1 20 
9 90 

2 20 
4 20 
6 20 



Apti. Alt, or o or » 






A«lff twr 0*i* Alt. 



.tilil for «*M Alt. 



IStf 




^'e^ill. 



Hit 
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TABLE XXIII^ 
Logarithms of the Sum and Differekcf. 



M. 



10 
11 
12 
13 
14 



SUM OK niFFERBNCB. 



7.1G2C9( 
4GS72b 
C3981; 
764756 



80166(> 
040847 
8.007794 
065786 
1 16938 



8.1G2ti9u9.0a778< 



OO 



10 



8.91081 
94802(1 
955081' 
062031 
9G8870 



8.97560. 
98223: 
0887G4 
995l9i> 

9.001538 



9.21185.3 
245459 
219033 
25257J; 
260094 

9.259582 
263012 
266475 
269881 
273260 



20I0S9 
241877 



308824 



013917 
020021 



276639 026011 



031919 



9.270614 
279<)41 
283243 
286521 

389773 



9.4i;919 
420324 
422717 

42509G 
427462 



9.429815 
43215G 
434484 
436800 
439103 



30 



9.542819 
541624 
546122 
648212 
64999> 



.441394 
443674 
445941 
448196 
450440 



49 



SI. 639680 
611124 
642563 
613(J9b 
64542r. 



9.o5177f 
553539 
555300 
657054 
558800 



9.646853 
648274 
649690 
651102 
652 'i08 



9.560540 9 
562273 
663U99 
665719 
567431 



50 



9.718800 
720004 
721204 
722401 
723595 



9.724785 
725972 
727166 
728337 
729514 



653911 
655303 
656702 
658090 
659476 



9.73068b 
731859 
733027 
734192 
736353 



60 



9.785675 
786707 
787736 

788762 
789787 



9.790808 
791828 
792845 
793859 
794872' 



9.795881 
796889 
797894 
798897 
799897 



70 



M. 



10 
11 
12 
IS 
14 



15 
10 
17 
18 
10 



20 
21 
22 
23 
24 



26 
26 
27 
28 
29 



8.838787 9. 
366816 
803145 
417968 
441449 



8.463725 9, 
484915 
505118 
624423 
642906 



037749 

043501 

04917b 

054781 

060314 

0667769 

071171 

076500 

081764 

086965 




.452672 
454893 
457103 
4i9301 
461489 



9.669137 
670836 
572i28 
574214 
675893 



9.060855 
662230 
663602 
664968 
666381 



9.736512 
737667 
788820 
780069 
741115 



9.800896 
801891 
802885 
803876 
804865 



15 
16 
17 
18 
10 



9.463665 



405830 
467085 
470129 
472263 



9.677566 
579232 
580892 
582546 
684193 



8.560635 9, 
677668 
6940.i9 
600853 
625093 



092104 9, 

097183 

102204 

107167 

112071 



324032 0. 

327016 

329980 

832924 

835848 



474380 
476498 
478601 
480693 

482775 



9.667680 
660048 
670303 
671730 
673080 



0.7422500. 
748800 
744586 
745670 
746801 



805852 
806837 
807810 
808709 
809777 



20 
21 
22 
23 
21 



9. 58588419 
687469 
589098 
690721 
592338 



674418 
676761 
677080 
678405 
679726 



9.747930 
740065 
750178 
751297 
752414 



0.810753 
811726 
812698 
813667 
8I4G34 



25 
26 
27 
28 
29 



80 
81 
82 
83 
34 



8.63961G 
654056 
667844 
681209 
694173 



.116926 
121725 
126471 
181166 
136810 



9.338763 
341688 
344504 
347352 
850180 



9.484848 9.593948 9.681043 9.75352b 9.815598 
486910 595553 682366 754639 816561 
488963 697162 683666 755747 817522 
491006 698745 684971 756852 818480 
493040 600332 686272 767965 819436 



30 
31 
82 
83 
84 



85 
86 
87 

38 
89 



8.706762 
718997 
780896 
742477 
763758 



9.140406 
144958 
149453 
153904 
158816 



9.352991 
855783 
858558 
361316 



9.495064 
497078 
499084 
501080 



9.601913 9.68756U 



364054 503067 



603489 
605058 
606623 
608181 



688862 
690152 
691488 
692} 2U 



9.769054 0.820890 
760161 821342 



761245 
762887 
763425 



82229:2 
823240 
824186 



35 
86 
87 
88 
89 



40 
41 
42 
48 
44 



8.764764 
776477 
786048 
7001G2 
806146 



45 
46 

47 
48 
40 



50 
51 
62 
53 
54 



9.162681 
167002 
171280 
175517 
179718 



9.366777 9. 
869482 
872171 
874843 
877499 



505045 
607014 
508074 
610025 
512867 



0.609734 
611281 
612828 
614360 
615891 



9.693998 
695272 
696543 
697810 
699073 



8.815905 
825451 
884791 
843934 

852888 



9.188868 
187985 
192002 
19^102 
200104 



9.380138 
882762 
885370 
887962 
390639 



8. 8G1662 9.234070 



55 
66 
57 

68 
59 



870262 
870695 
88696b 
895085 



8.903051 
910870 
91856G 
920119 
933543 



208000 
211895 
215755 
^19581 
9.228374 
227133 
2308GI 
234557 
238221 



9.514801 
616726 
518643 
520552 
522451 



9.617417 
618987 
620452 
621962 
623466 



9.700833 
701589 
702841 
704090 
705885 



9.393101 
395617 
398179 
400690 
403199 



9.524343 
626226 
628102 
629969 
631828 



624965 
626459 
627948 
629432 
630911 



9.40.5687 9.533679 9. 
408IG1 535523 
410G21 537358 
413068 539186 
4155001 541007 



G32385 
633854 
636317 
636776 
638280 



9.764511 
765694 
766675 
767752 

768827 



9.706577 
707815 
709049 
710280 
711507 



9,712731 
718962 
715169 



9.825130 
826072 
827011 
827040 

828884 



40 
41 
42 
43 
44 



9.7600000.820818 
770070 
772087 
778101 
774163 



45 

880740 40 
831670 47 



8826:i7 



833532 40 



0.775223 
776270 
777833 

778386 
770431 



0.834456 
835377 
836207 
837215 

838130 



0.760480 



781524 
782566 
71G383| 783605 
7175031 784641 



9.839014 
83995(1 
8408G« 
841774 
842680 



48 



60 

61 
62 
53 
54 



66 
67 
58 

59 
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Logarithms of the Sum and Difperevck. 








M. 


SUM OR OIFFERBNCB. 


M. 






8« 


^ 


10^ 


no 


120 


180 


140 


150 




Q 


0.84S583 


0.894643 


9.040206 


0.081573 


0.019235 


0.058850 


0.085804 


0.115608 









1 


844487 


895445 


041017 


082228 


010635 


054418 


086400 


116177 


1 








9 


845S87 


896246 


041738 


082883 


020435 


054066 


086022 


116656 


2 








S 


846286 


897044 


042456 


083536 


021034 


055519 


087485 


117135 


8 








4 


84718S 


807t»42 


043174 


084180 


021682 


056071 


087047 


117618 


4 






6 


0.848078 


0.808638 


0.943891 


0.084840 


0.022220 


0.056622 


0.088459 


0.118000 


5 






6 


848971 


800432 


044606 


085401 


022825 


057172 


088070 


118567 


6 








7 


840802 


900225 


045320 


086140 


023421 


057722 


080480 


110048 


7 








« 


850751 


001017 


046034 


086780 


024016 


058271 


089000 


119519 


8 











8516S0 


001807 


046745 


087487 


024610 


058810 


000500 


119994 









10 


0.852524 


9.902596 


9.047456 


0.088083 


0.025203 


0.050367 


0.001008 


0.120460 


10 






11 


85340b 


903383 


048166 


088720 


025795 


059914 


001516 


120048 


11 








18 


854291 


004169 


048874 


089374 


026386 


060460 


002024 


121417 


12 








IS 


855171 


904053 


010581 


990017 


026977 


061006 


002530 


121890 


13 








14 


856049 


005736 


050287 


000660 


027567 


061551 


003037 


122362 


14 






n 


0.856926 


9.906517 


0.050992 


0.991302 


0.028156 


0.062095 


0.098542 


0.122835 


15 






16 


857801 


907297 


951696 


091943 


028744 


062630 


004047 


123306 


16 








ir 


858674 


90S076 


052308 


992583 


029332 


063181 


094552 


123777 


17 








18 


850546 


008853 


053100 


99S222 


020018 


063724 


095056 


124S48 


18 








10 


860415 


900620 


053800 


993869 


030501 


064265 


095559 


124718 


19 






10 


9.861283 


9.010404 


9.054409 


0.094497 


0.031089 


0.0648000.0060621 


0.125187 


20 






21 


862140 


911177 


955197 


905183 


081678 


066846 


006564 


125656 


21 








sa 


863014 


911949 


955804 


095768 


082257 


065885 


097065 


126125 


22 








as 


86SS77 


912719 


956590 


006402 


032880 


066424 


007566 


126593 


28 








24 


804738 


913488 


957284 


007036 


088421 


066062 


008066 


127060 


24 






^5 


0.865597 


9.914250 


9.957978 


0.007668 


0.084002 


0.067499 


0.008566 


0.127527 


25 






20 


866455 


915022 


958670 


098299 


034582 


068086 


099065 


127003 


26 








27 


867310 


915787 


050361 


998930 


035162 


068572 


000564 


128450 


27 








28 


8C8163 


916550 


060052 


009560 


035741 


060107 


100002 


128925 


28 








20 


869017 


017312 


960741 


0.000188 


086310 


060642 


100550 


129390 


29 






30 


9.869868 


9.918073 


9.961429 


0.000810 


0.0368960.0701760.1010561 


0.120854 


SO 






SI 


870717 


918883 


962116 


001443 


087472 


070700 


101552 


130818 


81 








S2 


871565 


919591 


962801 


002069 


038048 


071248 


102048 


180781 


82 








SS 


872410 


920348 


963486 


002694 


038623 


071774 


102513 


181244 


88 








S4 


8711255 


921103 


964170 


003318 


039197 


072305 


103037 


131706 


84 






S5 


0.874097 


9.921b68 


9.964852 


0.003941|0.030770;0. 072836 


0.103531 


0.132168 


85 






S6 


874938 


922610 


965534 


004563 


040842 


073366 


104025 


132630 


86 








S7 


875777 


923362 


966214 


005185 


040014 


073806 


104517 


133001 


87 








S8 


876615 


924112 


966893 


005805 


041485 


074424 


105010 


138551 


88 








SO 


877451 


924861 


967571 


006425 


042055 


074952 


105501 


134011 


SO 






40 


0.878285 


9.925609 


9.968249 


0.007044 0.042625;0. 075480 


0.105092 


0.134470 


40 






41 


870118 


926355 


968925 


007661 


048104 


076007 


106483 


134029 


41 








42 


870049 


927100 


969600 


008278 


043762 


076o83 


106073 


135387 


42 








4S 


880770 


927844 


970274 


008804 


044329 


077058 


107462 


133845 


48 








44 


881607 


928587 


070947 


000510 


044805 


077588 


107951 


I36$03 


44 






45 


0.88243S 


0.929328 


9.971619 


0.0l0124;0.045461 


0.078107 


0.108439 


0.186760 


45 






46 


883258 


93006b 


972289 


010737 


046020 


078681 


108927 


187210 


46 








47 


884081 


930806 


972959 


011350 


046500 


070154 


100414 


137672 


47 








48 


884003 


031544 


073628 


011002 


047154 


079676 


100001 


138128 


48 








40 


885723 


9S2280 


974296 


012572 


047717 


080106 


110387 


138582 


40 






00 


0.886542 


9.9SS015 


9.974962 


0.013182 


0.04827O|O.0bO719 


0.110873 


0.180037 


50 






51 


887359 


983719 


075628 


013701 


048840 


081289 


111858 


139491 


51 








52 


888174 


934481 


076203 


014400 


049400 


081759 


111843 


189944 


52 








5S 


888988 


9352U 


976956 


015007 


040060 


082278 


112826 


140397 


58 








54 


889801 


03594^ 


077619 


015613 


050519 


082797 


II280(] 


140850 


54 






5o 


9.890613 


9.936071 


9.0789t»<J 


0.0t621(J 


0.05107fa 


0. 063314 


0.1l8-^9a 


0.14I30S 


55 






56 


891421 


9S7S9e 


978041 


016824 


05168.1 


08383*J 


113774 


141754 


56 








57 


89222C 


03812^ 


07060C 


01742^1 


05219^ 


08434» 114i5C 


14220« 


57 








58 


89303^ 


93885( 


08025S 


01808i 


05274t 


084864 114731 


14265.1 


f 58 








59 


89384( 


939.>7S| 980eiC 


oib03:i 


I 053304 


08.)380 1I52I8| 14»10C 


H 59 
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TABLE XXIIL 
LoOAttitRMi of the Sum and DiffERENGB. 




■ 


M. 


SUM OR DIFPERENCB. 


M. 




16° 


n** 


180 


190 


20° 


2iO 


320 


230 



1 
2 
8 

4 
6 
6 
T 
8 



0.14356. 
14400. 
14445S 
144901 
145349 


i. 169702 
170121 
17054 i 
17006h 
171389 


J. 101332 
101731 
105121 
105527 
10592.3 


J.21700b 
21798(. 
21S3(>:i 
218740 
210116 


11.239670 
240028 
240380 
240744 
241101 


0.260633 
260074 
261314 
261654 
261094 


0.280609 
280024 
281248 
281673 
281897 


0.209666 
200066 
300276 
300686 
300896 



1 
2 
3 
4 


0.145792 
146213 
146090 
147130 
147681 


0.171810 
172230 
172650 
173070 

173180 


U.10(i322 
190719 
197115 
197511 
197007 


U. 210492 
21986b 
220243 
220618 
220093 


0.241458 0.202334 
241814 262673 
242170 263012 
242526 263851 
242882 263689 


0.282220 
282544 
282867 
28319(^ 
283618 


0.301206 
801614 
301823 
302132 
302440 


6 

6 

7 
8 



10 
11 
12 
13 
14 


0.148026 
148471 
148915 
140358 
149802 


0.17390b 
174326 
174744 
176101 
176578 

0.175996 
176411 
176827 
177242 
177657 


0.198302 
198097 
199091 
109480 
199879 


0.221307 
221741 
222115 
222488 
222861 


0.243237 
243692 
243947 
244302 
244656 


0.264027 
264365 
264703 
205040 
265877 


'384158 
285124 


0.302748 
303057 
303864 
303072 
303070 


10 
11 
13 
13 
14 


16 
16 
IT 
18 
10 


0.150244 
150686 
151128 
151569 
162010 


0.200273 
200066 
201059 
201451 
201843 


6.223234 
223606 
223078 
224340 
224721 


0.246010 
245363 
246716 
246069 
240422 


0.265714 
266061 
366387 
266723 
267069 


0.286446 
285766 
286087 
286408 
286728 


0.304286 
304603 
304000 
305307 
305613 


16 
16 
17 
18 
10 


20 
21 
22 
23 

24 


0.152451 
152891 
153330 
153769 
154208 


0.178072 
178486 
178000 
170313 
170726 


0.202234 
202626 
203017 
203407 
203797 


0.225002 
1^5468 
226833 
226203 
226573 


0.246776 
247127 
247478 
247830 
248181 


0.267306 
267730 
268066 
268300 
268734 


0.287048 
287368 
287687 
288007 
288326 


0.30J810 
306136 
306430 
306736 
307041 


20 
21 
33 
83 

24 


26 

26 
2T 
28 
29 


0.154646 
155083 
155521 
155957 
156394 


0.180139 
180551 
180963 
181374 
181786 


0.204187 
204577 
204966 
205i54 
205743 


0.226042 
227311 

227680 
228048 
228416 


0.248632 
248683 
249233 
240683 
240033 


0.269068 
260402 
260735 
270060 
270402 


0.288646 
288064 
280282 
280600 
280018 


0.307346 
307660 
307055 
308850 
308563 


26 
86 
37 
28 
20 


SO 
31 
32 
33 
34 


0.156880 
157265 
167700 
158134 
158569 


0.182106 
182606 
183016 
183425 

183834 


0.206131 
206619 
206906 
207293 
207679 


0.228784 
229161 
220518 

229685 
230252 


0.250282 
250631 
260080 
251320 
251677 


0.270736 
271067 
271400 
271732 
272064 


0.200230 
200563 
200870 
201187 
201604 


0.308867 
300170 
300474 
309777 
310080 


30 
31 
32 
33 
34 


36 
36 

37 
36 

30 


0.150002 
159435 
159668 
100300 
100732 


0.184243 
184661 
185050 
185406 
185873 


0.208066 
208452 
208837 
200^22 
200607 


0.230618 
230084 
231349 
231714 
232079 


0.252026 
262373 
262720 
263067 
253414 


0.272306 
272726 
273057 
273388 

273718 


0.201820 
202137 
202463 
202768 
863084 


0.310382 
310685 
310087 
311280 
311501 


36 
80 
37 
SO 
30 


40 
41 
42 
43 
44 


0. -'161164 
161595 
162025 
162450 
162885 


0.186280 
16668(> 
18T002 
187408 
187003 


209092 
210376 
210760 
211143 
211626 


0.232444 
232808 
283172 
233536 
233890 


0.253701 
264107 
264463 
254700 
256144 


0.274040 
274370 
274708 
276088 
276367 


0.303300. 
203714 
204020 
204344 
204668 


0.311803 
312104 
312406 
312706 
318007 


40 
41 
43 
43 
44 


46 

46 

47 
48 
49 


0.163314 
163743 
164172 
164600 
166027 


0.188308 
188712 
180116 
180519 
189023 


0.211909 
212201 
212673 
213066 
213437 


0.234262 
234625 
234087 
236349 
235711 


0.256480 
266834 
236170 
256623 
266867 


0.276606 
276024 
276363 
276661 
277000 


0.204072 
206266 
306600 
806013 
806226 


0.313S07 
313608 
313008 
314307 
314697 


46 

46 
47 
40 
40 


60 
51 
52 
53 
64 


0.166464 
165881 
166307 
166733 
167160 


0.100325 
100728 
191130 
101531 
101033 


0.213818 
214108 
214579 
2140.V0 
215338 


0.236073 
236484 
236705 
237166 
237615 


0.267211 
257664 
267808 
268JM1 
268663 


0.277337 
277664 
277001 
278318 
278644 


0.206630 
206862 

807164 
807476 

307788 


0.314006 
316106 
316406 
316703 
316002 


60 
61 
63 
66 
64 


56 
56 
67 

68 
60 


0,167584 
16800b 
108432 
168866 
160279 


0.102334 
102734 
103134 
10353 
103033 


0.21671b 
216007 
210475 
210864 
217232 


a. 237875 
238235 
238604 
238063 
2303U 


3.268026 
26026b 
250600 
2600I51 

CMUUMWi 

aovsm 


0.278071 
270207 
270633 
270048 
880374 


0.206100 
206412 
206723 
800034 
800346 


0.316300 
316680 
316066 
317384 
317682 


66 
66 

67 
66 
60 


I 


' .■ 
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Logarithms of the Sum and Differencr. 






M. 


SUM OR DIFFERENCE* 


M. 




240 


250 


960 


270 


2&0 


290 


300 


31^ 





0.S17870 


0.335387 


0.352088 


0.968185 


0.383675 


0.398600 


0.412096 


0.426899 







1 


818171 


835622 


358361 


368448 


383928 


398844 


413232 


427126 


1 






9 


S1847S 


335006 


352635 


368711 


884182 


390088 


413407 


427354 


9 






S 


S18700 


836101 


352908 


368974 


3844S4 


899332 


413703 


427581 


3 






4 


S19006 


336475 


353181 


369236 


384687 


399575 


413938 


427809 


4 




6 


0.810862 


0.836759 


0.353454 


0.869499 


0.384940 


0.899819 


0.414173 


0.428036 


6 




6 


810068 


887043 


853726 


869761 


385192 


400069 


414408 


428963 


6 






T 


810064 


837326 


853099 


370023 


885445 


400306 


414643 


428400 


7 






8 


8S0S49 


837610 


354271 


370285 


385697 


400549 


414878 


428717 


8 






9 


8S0645 


337808 


354543 


370546 


385949 


400792 


415112 


428043 


9 




10 


0.8S0840 


0.388176 


0.354815 


0.370808 


0.386201 


0.401035 


0.415317 


0.429170 


10 




11 


821185 


838459 


855087 


371060 


386452 


401277 


415681 


490396 


11 






IS 


821480 


338742 




371330 


S86704 


401520 


415815 


429623 


19 






IS 


821784 


339024 


856630 


371501 


386055 


401769 


416049 


420849 


13 






14 


828010 


339306 


365001 


371852 


887907 


402005 


416283 


430075 


14 




U 


0.822818 


0.339580 


0.356172 


0.372113 


0.387458 


0.402247 


0.416517 


0.430301 


16 




16 


822607 


830871 


856443 


372373 


387709 


402480 


416751 


430627 


16 






17 


822900 


840152 


366713 


872634 


887959 


402731 


416084 


430752 


17 






18 


828194 


840434 


856084 


372894 


388210 


402972 


417217 


430078 


18 






19 


823487 


340716 


367864 


373154 


388461 


403214 


417451 


431203 


19 




SO 


0.828780 


0.340096 


0.857624 


0.873414 


0.388711 


0.403455 


0.417684 


0.431429 


20 




SI 


824073 


341277 


857704 


373674 


388061 


403697 


417017 


431654 


91 






ss 


824860 


841558 


358064 


873933 


889211 


403938 


418149 


431879 


92 






SS 


824658 


341839 


858333 


374192 


389461 


404170 


418382 


432104 


93 






S4 


324950 


342119 


858603 


874452 


389711 


404420 


418015 


432329 


94 




SS 


0.826242 


0.342899 


0.858872 


0.374711 0.3800001 


0.404660 


0.418847 


0.432553 


96 




S6 


826584 


848679 


369141 


374970 


390210 


404001 


410079 


432778 


96 






S7 


825888 


342959 


359410 


375228 


390459 


405141 


419312 


433008 


97 






S8 


826117 


843239 


350678 


376487 


300708 


405382 


419544 


433226 


98 






S9 


326400 


843518 


359947 


375746 


390957 


405622 


419775 


433450 


90 




SO 


0.826700 


0.348797 


0.360215 


0.376003 


0.3912060.4058620.4200071 


0.433675 


30 




SI 


£26990 


844076 


360483 


370261 


391454 


400102 


420239 


433808 


31 






SS 


327281 


844355 


360751 


876519 


391703 


406341 


420470 


434122 


39 






ss 


827571 


344634 


361010 


876777 


391951 


406581 


420702 


434346 


33 






S4 


827868 


344912 


361287 


377035 


392199 


406820 


420933 


434569 


34 




Sft 


0.828152 


0.845191 


0.361554 0.3772920.392447.0.407060 


0.42U04 


0.434793 


35 




SO 


828442 


845469 


361822 


377649 


392095 


407299 


421395 


435016 


36 






ST 


828731 


846747 


362089 


377806 


392943 


407538 


421026 


435239 


37 






S8 


329021 


346024 


362356 


878063 


393191 


407777 


421857 


435462 


38 






SO 


829810 


346302 


362623 


378320 


393438 


408015 


422087 


435685 


39 




40 


0.329599 


0.346579 


0.3628890.378577,0.393685.0.408254 


0.422318 


0.435908 


40 




41 


829887 


346867 


863156 


378833 


393932 


408492 


422548 


436131 


41 






4S 


880170 


847184 


863422 


379069 


394179 


408731 


422778 


436353 


49 






4S 


830464 


347410 


363688 


379345 


394426 


408969 


423008 


436576 


48 






44 


880753 


847687 


363954 


379601 


391073 


409207 


423238 


436798 


44 




4S 


0.881041 


0.847963 


0.864220 


0.379857 


0.3949190.409445 


0.423468 


0.437080 


46 




40 


331829 


848240 


864485 


880113 


S9S166 


409682 


423007 


437942 


46 




^ 


47 


881616 


848516 


864751 


380868 


395412 


40992a 


423027 


437464 


47 






4S 


381003 


848702 


866016 


880094 


395^58 


410157 


424160 


437686 


48 






49 


332191 


840067 


865981 


380870 


395904 


410395 


421386 


437908 


49 




60 


0.339478 


0.840343 




0.381184 


0.396150 


0.410632 


0.424615 


0.438129 


60 




61 


882764 


840618 


866610 


881889 


396395 


410869 


424844 


438S61 


61 






6S 


S88061 


840803 


866075 


381043 


396641 


411106 


495073 


4S8572 


69 






SS 


88SS37 


360168 


866830 


861806 


S96886 


411S43 


426S01 


4S8793 


63 






64 


883021 


350443 


866604 


389152 


897132 


411579 


425530 


489014 


64 




66 


0.8U910 


0.860718 


0.866668 


0.882406 


J.S97377 


0.411816 


i. 496758 


0.439935 


55 




60 


884106 


860098 


867131 


882661 


S9768I 


412052 


495987 


439466 


S^ 






67 


884481 


861966 


867895 


382914 


897866 


412288 


426215 


489677 


67 






60 


884766 


861640 


807659 


888168 


S98111 


419524 


426443 


4S9897 


68 






69 


886662 


861814 


867921 


883422 


898855 


419760 


426671 


440118 


59 




1 



Digitized by VrrOOQlC 



160 


TABLE XXIII. 
Logarithms of the Sum and Diffbrcnce. 






M. 


SUM OR DIFFERBNCE. 


M. 


1 
2 

3 
4 




390 


330 


340 


350 


S60 


370 


»8«> 


390 




1 
9 
3 
4 


>>. 44033b 
44055b 
440778 
440008 
441218 


J. 453342 
453555 
453768 
453081 
454104 


0.465035 
466142 
46634b 
466555 
466761 


0.478142 

478342 
478542 
478742 
478042 


0.480032 
400177 
400371 
400566 
400750 


0.601476 
601665 
601854 
502042 
602231 


0.612642 
512825 
613000 
613102 
613375 


0.523405 
523074 
623852 
62403Q 
624208 


5 
6 
T 
8 



0.441438 
441658 
441877 
442006 
442316 


0.464407 
454610 
454832 
455044 
455256 


0.466067 
467173 
467370 
467585 
467700 


0.470142 
470342 
470542 
479741 
470041 


0.400063 
401147 
401341 
401636 
401728 


0.602410 
602607 
602706 
602084 
503172 


0.51355b 
613741 
613024 
614107 
514980 


0.624386 
624664 
624942 
694020 
626007 


6 
6 
T 
8 



10 
11 
12 
IS 
14 


0.442535 
442754 
442073 
443109 
443410 


0.455460 
455681 
456803 
456104 
456316 


0.467096 
468201 
468407 
468612 
468817 


0.480140 
480330 
480538 
480738 
480037 


0.401022 
402115 
409308 
409601 
409605 


0.603360 
603547 
603735 
603093 
604110 


0.614472 
614665 
614837 
615010 
615202 


0.525275 
625452 
695630 
626807 
626984 


10 
11 
19 
13 . 

u 


15 
16 
17 
18 
10 


0.443620 
448847 
444065 
444284 

444502 


0.456528 
456730 
456051 
4571U2 
457373 


0.460022 
460227 
460432 
460637 
460842 


0.481135 
481334 
481533 
481731 
481030 


0.402888 
408081 
403273 
403466 
403650 


0.504208 
604486 
604673 
604860 
605047 


0.516384 
616666 
515748 
515030 
61G112 


0.526169 
626339 
696516 

626603 
626870 


15 
16 
17 
18 
19 


SO 
21 
22 
93 
24 


0.444720 
444038 
445155 
445373 
445500 


0.457504 
457705 
45800C 
458216 
458427 


0.470046 
470950 
470455 
470650 
470863 


0.482198 
4b9327 
489525 
482793 
489921 


0.403851 
4040^4 
404236 

• 404428 
494091 


0.505234 
606421 
505608 
606704 
605081 


0.516294 
616476 
616657 
616838 
617020 


0.627046 
527223 
527400 
627576 
627763 


20 
91 
99 

S3 
24 


95 
96 
97 

98 
99 


0.445808 
446025 
446242 
446450 
446676 


0.458638 
458848 
450058 
450268 
459478 


0.471067 
471971 
471475 
471678 
471889 


0.483110 
48S316 
483614 

483712 

483000 


0.494813 
495006 
405106 
405388 
406580 


0.606168 
606364 
606641 
606727 
606913 


0.617201 
617382 
617664 
617746 
617026 


0.627099 
698106 
628281 
628468 
698634 


96 
90 
97 
28 
99 


SO 
31 
32 
33 
34 


0.446803 
447100 
447326 
447542 
447759 


0.450688 
450808 
460108 
460317 
460527 


0.172086 
472280 
472402 
472005 
472808 


0.4»4107 
484304 
484501 
484608 
484805 


0.406772 
406063 
406164 
406346 
406537 


0.607090 
607985 
607471 
607657 
607843 


'0.6I8IO7 
618287 
618468 
618640 
618820 


0.528810 
628086 
690161 
620337 
620613 


80 
31 
39 
3S 

34 


35 
36 

37 
38 
39 


0.417075 
448101 
448407 
448623 
448838 


0.460736 
460046 
461155 
461364 
461573 


0.473101 
473304 
473507 
473710 
473012 


0.485002 
485280 
485485 
485682 
485878 


0.406728 
406010 
407110 
407301 
407402 


0.608028 
608214 
608400 
608585 
608770 


0.619010 
610100 
610371 
619561 
610731 


0.620688 
6908&4 
630030 
630215 
630800 


36 
36 
37 
38 
39 


40 
41 
49 
43 
44 


0.440054 
440260 
440485 
4407O0 
410U15 


0.461782 
461000 
462100 
462407 
462616 


0.474115 
474317 
474510 
474721 
474023 


0.486075 
480271 
486467 
486663 
486860 


0.407682 
407873 
408063 
408254 
408444 


0.508066 
600141 
500396 
600511 
50060(j 


0.519011 
620001 
620271 
620451 
620631 


0.530565 
630740 
630015 
631000 
531265 


40 
41 
42 
43 
44 


45 

46 
47 

48 
40 


0.45013U 
450345 

45077A 
45008(1 


0#462b94 
463032 
463240 
463448 


0.475195 
475427 
475620 
475730 
475032 


0.487055 
487261 
487447 
487643 

487888 


0.408634 
408894 
400014 
400204 
400304 


0.600880 
610065 
610950 
610434 
610610 


0.520810 
520000 
621160 
621340 
621626 


0.531440 
631614 
631780 
631063 
632138 


46 

46 
47 
48 
49 


50 
51 
59 
53 

54 


0.451204 
45141b 
45163:^ 
45184C 
45206(i 


0.463864 
464071 
464970 
464486 
4ja4604 


0.476133 
476335 
476636 
476737 
476088 


0.488038 
488290 
488424 
488610 
488814 


0.400584 
400774 
400063 
600163 
600312 


0.510803 
510087 
611172 
611366 
611540 


0.521707 
621886 
622066 
622245 
622424 


0.532313 
632487 
632661 
6398S5 
633000 


60 
61 
69 
63 
64 


55 
56 
57 
58 
50 


0.452274 
45248^ 
452701 
45201; 
45312b 


).464001 
466108 
465315 
465522 
465720 


0.4ni80 
4n340 
477640 
477741 
477041 


0.480000 
480204 
480390 
480593 
480T88 


0.500531 
600721 
600010 
60100i 
50198& 


0.611724 
611907 
512001 
619976 
512468 


0.622602 
522T81 
522960 
593138 
623317 


0.533183 
533357 
633531 
633704 

633878 


55 
66 
67 
68 
69 


1 
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Logarithms of iho Sum and Difference. 






M. 


SUM OR DIFFERENCE. 


M. 




40O 


4lo 


430 


430 


440 


450 


46° 


470 





0.684063 


0.544325 


0.554329 


0.564076 


0.573576 


0.588840 


0.591878 


0.600700 







1 . 


534835 


544494 


654494 


664236 


678732 


588998 


592027 


600845 


1 






8 


584809 


544668 


554658 


564896 


673888 


588145 


592175 


600090 


3 






t 


684572 


644838 


554822 


564566 


674044 


588897 


592324 


601135 


3 






4 


584745 


545000 


554987 


564716 


574300 


588449 


592473 


601280 


4 




5 


0.584918 


0.545169 


0.555151 


0.564876 


0.574356 


0.588601 


0.592621 


0.601425 


5 




6 


635002 


545888 


565315 


565036 


574512 


583754 


598770 


601570 


6 






7 


536266 


545606 


565479 


665196 


574668 


588006 


592918 


601715 


7 






8 


586438 


545674 


555643 


565356 


574824 


584058 


598067 


601860 


8 






9 


685610 


545843 


665807 


565516 


574980 


584810 


598215 


602005 


9 




10 


0.585788 


0.646011 


0.555971 


0.565676 


0.575186 


0.5843610.593863 


0.602150 


10 




11 


636066 


646179 


556135 


565835 


575891 


684513 


693511 


602294 


11 






13 


536129 


546847 


556299 


565995 


576447 


684665 


598669 


602439 


13 






IS 


536301 


646516 


656462 


666154 


575602 


584817 


693807 


602583 


18 






14 


586474 


646683 


656626 


566314 


675758 


684968 593955 


602728 


14 




15 


0.586646 


0.5468510.666789 


0.566478 


0.576013 


0.585120 0.594108 


0.602872 


15 




16 


536818 


547019 


556953 


566638 


676069 


585272 


594251 


603017 


16 






17 


586091 


547187 


657116 


566798 


576224 


585423 


694399 


608161 


17 






18 


637163 


547854 


557280 


566951 


576879 685674 


594547 


603305 


18 




, 


10 


637385 


547688 557443 


567110 


576584 685726 594695 


603449 


19 




20 


0.687607 


0.647689 0.657606 


0.5672G9 


0.5766890.585877,0.694842 


0.608594 


20 




31 


537679 


547867 


567769 


567428 


676844 


580028 594990 


608788 


21 






33 


537851 


648024 


657932 


667587 


576999 


586179 695137 


603882 


88 






33 


538028 


648191 


558095 


567746 


577154 


586830 595285 


604C26 


28 






34 


538194 


548359 


558268 


667904 


577809 586481' 595432 


604170 


24 




25 


0.6383660. 648626;0.5&842l 


0.568063 0.577464 0.686682|0.595579 


0.604318 


85 




. 36 


588688 


648693 


568583 


668222 


577618 


686783 595727 


604467 


86 






27 


538709 


648860 


558746 


668880 


577773 


586984 


695874 


604601 


27 






28 


536880 


C49037 


658909 


568580 


677927 


587085 


596021 


604745 


28 






39 


589062 


649198 


559071 


568607 


678082 687286 


506168 


604888 


29 




SO 


0.639223 0.649360 0.559234;0.568865 


0.6782860.687386 


0.596315 


0.605032 


80 




31 


53U894 


549527 


569896 


560014 


678891 


687587 


596462 


605175 


81 






S2 


639665 


549693 


559558 


660172 


578545 


587688 


596609 


605319 


83 






SS 


539786 


649860 


569721 


669330 


578699 


587838 


696756 


605462 


83 






S4 


630007 


560027 


659883 


569488 


578853 


587988 


596903 


605606 


84 




85 


0.64007b 0.550103 0. 660046 :0.560646;0.679008,0.688189 


0.697050 


0.605749 


85 




36 


640249 550860 


560207 


669804 


679162 


588289 


597196 


605892 


86 






37 


540420 


650535 


660869 


560962 


679816 


588489 


597343 


606085 


87 






38 


540500 


550608 


560581 


570120 


579469 


588590 


597490 


606179 


88 






39 


640761 


550858 


560608 


670278 


579628 


588740 


597686 


606822 


89 




40 


O.64098l!0.561O24:0.66O865 


0.570435 


0.579777 


0.588890 


0.597783 


0.606466 


40 




41 


641108 


561190 


561016 


570598 


579931 


589040 


597929 


606608 


41 






43 


641272 


651856 


561178 


570751 


580086 


589190 


598075 


606751 


43 






43 


541442 


561621 


561339 


570008 


680288 


589380 


598222 


606898 


48 






44 


541618 


551687 


661501 


571066 


580892 


589489 


598868 


607086 


44 




45 


0.541783 


0.561853:0.561662 


0.571223 


0.580545 


0.589689 


0.698514 


0.007179 


45 




46 


641963 


5%2018 


661884 


671380 


580699 


589789 


598660 


607322 


46 




• 


47 


642128 


652184 


561985 


571537 


680852 


589938 


598806 


607464 


47 






. 48 


542293 


552349 


668146 


571696 


681005 


500088 


598952 


607607 


48 






40 


522462 


552515 


562307 


571852 


581158 


600237 


599098 


607749 


49 




50 


0.542632 


0.653680:0.663468 


0.672009 


0.581812 


0.600387 


0.699244 


0.607802 


50 




51 


542802 


558845 


562629 


672166 


681465 


500536 


599390 


608084 


61 






53 


642971 


558010 


562790 


672323 


581618 


590686 


599536 


608177 


58 






58 


513141 


558175 


662951 


573479 


581771 


590836 


599681 


608319 


63 






54 


543310 


553341 


563112 


678686 


681924 


690984 


699827 


608461 


54 




56 


0. 648480 


0.558505 


0.563273 


0.572793 


0.582076 


691133 


0.699973 


0.608603 


55 




56 


648610 


568670 


563433 


572950 


682889 


591282 


600Ilh 


608745 


56 






57 


5138U 


553885 


568594 


578106 


688888 


591431 


600364 


608887 


57 






68 


648981 


554000 


668756 


573368 


588535 


59158(. 


600409 


609029 


58 






59 


544151 


554165 


568915 


573419 


588687 


59l72tl 


600554 


609171 


69 




>• 


1 
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TABLE XXIII. 
LooAEiTHMt of the Sum 9od Difference. 


i 


M. 


kUM OR 5IFFERENCB. 


M. 




480 


490 


500 


610 


590 


580 


540 


650 




1 

9 

a 

4 


0.609918 
609456 
609597 
609730 
609880 


0.617797 
617865 
618004 
618142 
618281 


0.695948 
626084 
626219 
696854 
696400 


0.688984 
684117 
634949 
684881 
684514 


0.641849 
641971 
649101 
642930 
649860 


0.649527 0.657047 
640654 667171 
649781 657295 
649907 667418 
650034 657549 


0.664406 
664597 
664648 
mM7e9 
664891 


■ 

1 
9 
9 

4 


5 

6 
t 

h 




0.610029 
610U53 
610305 
610447 
610588 


0.6184ld 
618558 
618696 
618884 
618072 


0.626695 
696760 
626895 
627080 
627165 


0.634646 
684778 
684910 
685049 
685174 


0.649489 
649618 
649747 
649876 
648006 


0.650160 0.667666 
650287 657790 
660418 667918 
650580 658087 
650666 658161 


0.666019 
666188 
606954 
666375 
665496 


6 
6 
7 
9 

9 


10 

11 
1^ 

14 


0.610729 
610870 
611019 
611153 
61I29J 


0.619110 
619248 
6193^ 
619521 
619669 


0.627300 
627435 
627570 
627705 
627840 


0.685306 
685488 
635570 
685709 
685888 


0.648U5 
643964 
643393 
648521 
643050 


0.650799 
650018 
661044 
661170 
651207 


0.668984 
668408 
658681 
658656 

658778 


0.666617 
666788 
665850 
665979 
666100 


10 
11 

n 

19 
14 


15 

Id 
1^ 

18 
1^ 


0.611435 
611576 
611717 

611999 


0.6l980i> 
619098 
620J75 
620213 
620354 


0.627974 
628109 
628244 
6283?8 
628518 


0.035965 
636097 
686228 
636360 
636109 


0.643779 
648908 
644037 
644165 
644994 


0.661493 0.658001 
661549! 669095 
651674 669148 
651800 659271 
65i926< 659804 


0.666291 
666849 
666462 
666583 
666708 


15 

16 
17 
18 
19 


SO 

9^ 

t4 


9.612140^ 
0I228O 
612491 
612569 
619709 


0.620488 
620626 
620763 
620U01 
621038 


0.628647 
628782 
628016 
629050 
629185 


0.636623 
686754 
636886 
687017 
687148 


04^44423 
644551 
644680 
644808 
644986 


0.652052 0.650517 
659178 669640 
652804 650768 
052429 650886 
652555 660009 


0.666824 
666044 
667065 
667185 
067805 


90 
91 
99 

99 
94 


96 

9t 
98 
90 


0.612843 
612988 
618124 
613264 
613404 


0.621175 
621313 
621450 
621587 
621724 


0.629319 
620453 
629587 
629721 
629855 


0.687280 
687411 
687549 
687678 
637804 


0.645065 
645193 
646891 
646450 
645578 


0.652680 
652806 
659981 
668057 
658182 


0.6601890.667496 
660955 667546 
660878 667660 
660500 667786 
660698 667906 


95 

» 
97 
98 
99 


SO 
81 

94 


0.613545 
613685 
613895 
618965 
614105 


0.621861 0.629989 
621998, 630123 
622135 68)257 
622272 630391 
622400| 680594 


0.687935 
638066 
638197 
638898 

638458 


0.646706 
645884 
645962 
646090 
646218 


0.658807 
658488 
658558 
658688 

653808 


0.660746 
060868 
660901 
661114 
661286 


0.668096 
668147 
668967 
668886 
668506 


89 
91 
89 
88 
84 


95 
86 

87 
9d 
90 


0.614215 

, 614385 

dl45%» 

614665 

614804 


0.6225460.630658 
6226S9' 630702 
622bl9! 630925 
622956 63l0o9 
623092, .631102 


0.638569 
688790 
688851 
638981 
689119 


0.646846 
646474 
640601 
64n799 
616857 


0.658988 
654050 
654184 
664309 
654483 


0.661859 
661481 
661608 
661726 

061848 


0.668696 
668746 
668866 
668986 
669105 


85 

88 
88 


40 
41 
49 
49 
44 


0.bl4944 

.615084 

.615^93 

615363 

6155(» 


0.6232:<90.631326 
623365 681459 
628502 68159^ 
623638 631796 
623774 631859 


0.680912 
689378 
639508 
639683 
689764 


0.646984 
647119 
647989 
647867 
647494 


0.654558 
6)4688 
654808 
654998 
655058 


0.661970 
669099 
669214 
669887 

669469 


0.669995 
669846 
669404 
669S84 
669703 


40 
41 
49 
49 
. 44 


45 
4d 
47 

48 
49 


01.615649 
615781 
615991 
616060 
616190 


0.693911 
624047 
621188 
624319 
624455 


0.631999 
689195 
689259 
639399 
682595 


0.680894 
640094 
610154 
640984 
640414 


0.647629 
647740 
647877 
648004 
648181 


0.655189 
655807 
656481 
655556 
655680 


0.669581 
662708 
669894 

669046 
668068 


0.669898 
669949 
679661 
670181 
670800 


45 

46 
47 

48 
49 


50 
51 
59 
69 
64 


0.616338 
616477 
616616 
616755 
616804 


6t69459i 
624727 
624868 
624990 
625185 


0.689658 
682790 
632928 
633056 
688189 


0.640544 
640674 
640804 
640984 
641064 


0.648958 

648885 
648519 

648699 
648766 


0.656800 
655999 
656054 
656178 
656802 


0.668190 
668819 
668488 

668556 
668677 


0.670419 
670598 
679668 
676777 
670896 


60 
61 
59 
58 

54 


65 
56 
67 
68 
69 


0.61703*3 
617179 
617811 
617450 
617588 


0.625270 
625406 
625542 
695677 
695818 


0.633322 
633454 
683587 
638719 
688859 


0.641194 
641323 
641458 
641689 
641719 


0.6488U8 
649090 
640147 
649274 
649401 


0.656496 
666561 
656676 
666799 
«56928 


0.668798 
668990 
664641 
664169 
661984 


0.671015 
671184 
671958 
671879 
671400 


65 
56 
67 
68 

69 


1 
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■ 


M. 


•UM OM DirrtRBNCB. 


M. 




690 


670 


680 


60© 


690 


619 690 


630 




1 
9 
3 
4 

6 
6 
T 
8 



9.671609 
671728 
671847 
671966 
679084 


0.678668 
678779 
678896 
679019 
679198 


0.085671 
686685 
685799 
686913 
686027 


0.699339 
699450 
692662 
699674 

699786 


0.698970 
609079 
699189 
699998 
699407 


0.7054690.711839 
705676 711944 
796683 712049 
796790 719155 
705897 712960 


0.718085 
718188 
718991 
718394 
718497 




1 
9 
8 
4 


0.679203 
679321 
679449 
679568 
679677 


0.670244 
670360 
679476 
679699 
679708 


0.686140 
686254 

686368 
686489 
686695 


0.699897 
699008 
693119 
693231 
693342 


0.699517 
699(>96 
699735 

699844 
699953 


0.706005 0.719364 
706112 712169 
706219 712574 
706326 719679 
706432 712784 


0.718600 
718703 
718806 
718909 
719011 


6 
6 

7 
6 
9 


10 

11 

M 
U 
14 


0.679706 
679913 
673039 
673160 
673268 


0.679824 
679940 
6800)6 
680172 
680288 


0.086709 
686892 
686936 
687049 
687163 


0.693153 
699665 
699676 
693787 
603898 


0.700062 
700171 

790980 
700980 
700408 


0.706539 0.712889 
7116646 712994 
706753 713098 

7969671 713308 


0.719114 
719217 
7m20 
719122 
719->25 


19 
11 
19 
18 
14 


15 

17 
16 
19 


0.673387 
679505 
673623 
673741 
673859 


0.680403 
680619 
680635 
680750 
680866 


0.687276 
687389 
687503 
687616 

667729 


0.604000 
694120 
694231 
694949 
694453 


0.700607 
700716 
700825 
700933 
701042 


0.707073 0.713412 
707180i 713517 
707287 713621 
707393 713726 
707600,' 713830 


0.719627 
719730 
719838 
719935 
720937 


15 
16 
17 
18 
19 


SO 

» 
t3 
94 


0.673077 
674095 
674913 
674331 
674448 


0.680982 
681097 
681913 
681328 
681443 


0.687842 
687956 
688960 
688189 
688295 


0.604604 
694675 
694786 
694897 
696907 


0.701151 
791959 
7013G8 
701477 
701685 


0.707606 0.713936 
797713 7U039 
707819 714144 
707926! 714^48 
708032; 714352 


0.720140 
729242 
720345 
720447 
730549 


29 
91 

a? 
93 

24 


95 

96 
97 
98 
90 


0.674506 
674684 
674609 
674919 
676637 


0.681659 
681674 
681789 
681906 
682090 


0.688408 
688521 

688634 
688747 
688869 


0.695118 
695229 
695339 
696450 
696561 


0.701694 
791802 
701P11 
702019 
709127 


0.708139 
708245 
708351 
7084S8 
798564 


0.714457 
714561 
714665 
7Hf69 

714873 


0.720651 
720754 
720856 
790956 
721060 


95 
96 
97 
99 
99 


91 
99 
H 
M 


9.675156 
676979 
675390 
675607 
676624 


0.682135 
682250 
689365 
66a48(^ 
689695 


0.688972 
689085 
689198 
689911 
680423 


0.695671 
695782 
696892 
696003 
096113 


0.702236 
702344 
702^52 
7025G0 
792669 


0.798676 
708776 
708882 
708988 
709094 


0.1 14078 
715V89 
715186 
716990 
715394 


0.721109 
79I?64 
721^66 
7;21468 
721570 


3^ 
PI 
»9 
99 
94 


36 

Hi 

37 

99 


6.676742 
676659 
675976 
676094 
676211 


0.682710 
682826 
682940 
689055 
683170 


0.689636 

689648 
689761 
689873 
689986 


0.696223 
696334 
696444 
690654 
69a;64 


0.702777 
702885 
702993 
703101 
70^00 


0.700900 
709306 
709412 
709518 
709624 


0.715498 
716601 
716705 
715^09 
716913 


0.791672 
791774 
721876 
721^78 
722080 




40 
41 
49 

4» 
44 


19.676398 
676445 
676562 
676679 
67670(? 


0.683284 
683399 
683614 
683628 
683743 


0.690P98 
600211 
690323 
690435 
690548 


0.606/75 
606885 
696995 
697105 
697215 


». 703317 
703425 
703533 
703P41 
703749 


0.709730 
70(i>830 
799941 
710947 
710153 


p. 7160 17 
716J20 
716224 
716^28 
716432 


0.799181 

722283 
792385 
722486 

72258$ 


40' 
41 
49 
/«9 

44 


49 

46 
4T 
4« 
49 


{0.674i0U 
677030 
677 147 
677964 

677381 


0.<i83857 
683979 
684086 
684201 
684315 


0.690660 
690772 

600884 
690996 
691108 


0.697825 
697435 
697645 
697JS54 

697764 


0.703866 
793964 
704P72 
704179 
704287 


0.710259 
710364 
710470 
710675 
714^1 


u.716^5 
716630 
716742 
716646 
71694d 


0.722690 
729791 
722693 
722994 
723^)9^ 


45' 

46 

47 

48 

49 


69 
61 
69 


0.677497 
677614 
677731 
677848 
67796; 


0.684490 
684544 
684656 
684773 
684887 


0. €91220 
691332 
691414 
691556 

691668 


0.697874 
697984 
698004 
698903 
698313 


0.7013115 
704502 
794.610 
794717 
704825 


0.710786 
710892 
719997 
711103 
711f209 


i>.7l7063 
717156 
717^59 
717.963 
71746^ 


0.793197 
723299 
72340* 
793601 
79360* 


60 
61 
(^ 
69 
64 


55 
66 

67 
68 
69 


0.678081 
678197 
679314 
678430 
678^46 


0,685001 
685115 
685921) 
685343 

685457 


0.691786 
69189^ 
692004 
699116 
692227 


0.6984^ 
6'i8539 
698642 
698761 

696661 


,1.704932 
705040 
705147 
705854 
705363 


0.71131;^ 
7114U 
711524 
7U62i 
71 1731 


#.717569 
717673 
717776 
717679 
71798|8 


6.^*8791 
7:^80^ 
799004 
724007 
794109 


*5" 

60 

67 

68 
69 


t 
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TABLE XXIII. 
Logarithms of the Sum and Differkncf.. 






M. 


SUM OR DITFERENCe. 


M. 




040 


650 


66O 1 670 1 


68® 1 690 


700 


71» 





0.721210 


0.73021<i 


0.7361090. 74I889'0. 747562.0. 7631281 


0.758691 


0.763954 







1 


724311 


730314; 


736206 


741985 


747655 


753220 


758681 


764043 


1 






8 


724412 


730U5 


736303 


742080 


747749 


753312 


758772 


t64131 


2 






S 


724513 


730514 


736400 


742176 


747842 


753«04 


758862 


764220 


3 






4 


724614 


73061.'i 


730498 742271 


747936 


763495 


758952 


764308 


4 




6 


0.724715 


0.730712 


0.736.'»9o 0.742366 


0.748029 0.7535871 


0.759042 


0.764396 


6 




6 


72481C 


730811 


7366921 742462 


748123 


753679 


759132 


764485 


6 






7 


724916 


730910 


736789 742.W7 


748216 


753771 


759222 


764673 


7 






8 


725017 


731009 


736886 742652 


748310 


753862 


759312 


764662 


8 









725118 


731108 


7369831 742747 


748403 


753954 


759402 


764750 







10 


0.725219 


0.731206 


0.7370800.742842 


0.748497 


0.764046 


0.769492 


0.764838 


10 




11 


725320 


731305 


737177 


742937 


748690 


764137 


759582 


764926 


11 






13 


725420 


731401 


737274 


743033 


748683 


754229 


769672 


765015 


19 






13 


725521 


731503 


737371 


743128 


748777 


754820 


759762 


765103 


13 






14 


725622 


731602 


737467 


743223 


748870 


764412 


759851 


766191 


14 




IS 


0.725722 


0.731700 


0.7375610.7433181 


0.748963 


0.754503 


0.759041 


0.705279 


15 




16 


725823 


731799 


737661 


743413 


749056 


754595 


760031 


766367 


16 






17 


725923 


731897 


737758 


743607 


749149 


764686 


760121 


765455 


17 






18 


726024 


731996 


737865 


743602 


749242 


764778 


760211 


765644 


18 






19 


726124 


732095 


737951 


743697 


749336 


764869 


760300 


765632 


19 




20 


0.726225 


0.732193 


0.738048,0.743794 


0.749429 


0.754960 


0.760390 


0.765720 


20 




21 


726325 


73229i 


738145 


743887 


749622 


766052 


760480 


765806 


91 






22 


726426 


732390 


738241 


743982 


749616 


765113 


760669 


765896 


22 






2S 


726626 


732489 


738338 


744076 


719708 


766234 


760669 


765984 


93 






24 


726626 


782587 


738434 


744171 


749801 


765326 


760748 


766072 


24 




26 


0.726727 


0.732685 


0.73853f 


0.744266 


0.749894 


0.756417 


0.700838 


0.766159 


26 




26 


726827 


732784 


738627 


744361 


749987 


765508 


760927 


766247 


26 






27 


726927 


732882 


738724 


744155 


750079 


755699 


761017 


700335 


97 






28 


727027 


732980 


738820 


744550 


760172 


756690 


761106 


766423 


28 






29 


727127 


733079 


738910 


744644 


760265 


755781 


761196 


766511 


99 




30 


0.727228 


0.733177 


0.739013 


0.744739 


0.750368 


0.755872 


0.761286 


0.766598 


30 




91 


727328 


733275 


739109 


744833 


750451 


755963 


761374 


766686 


31 






32 


727428 


733373 


739205 


744928 


750543 


750051 


761464 


766774 


39 






33 


727528 


733471 


739302 


745022 


760636 


756145 


761653 


766862 


33 






34 


727628 


7335C9 


739398 


745116 


750729 


756236 


761642 


766949 


34 




35 


0.727728 


0.7336670.739494 


0.745211 


0.750821 


0.756327 


0.761732 


0.767037 


36 




36 


727828 


733705 


739590 


745306 


750914 


756418 


761821 


767124 


36 






37 


727923 


733fc63 


739686 


746400 


751007 


760509 


761910 


767212 


tr 






88 


728027 


733961 


739783 


746494 


761099 


756600 


761999 


767300 


98 






39 


72S127 


734059 


739879 


745589 


761192 


756691 


762088 


767387 


39 




40 


0.728227 


0.734157 


0.739975 


0.745683 


0.761284 


0.756782 


0.762177 


0.767475 


40 




41 


728827 


734265 


740071 


745777 


761377 


766872 


762267 


767662 


41 






42 


728127 


784353 


740167 


745871 


761469 


756963 


762366 


767649 


49 






43 


728526 


734451 


740263 


745965 


761561 


757054 


762445 


767737 


43 






44 


728626 


734648 


740359 


746059 


751654 


767144 


762634 


767824 


44 




45 


0.728726 


0.7346460.740455 


0.746164 


0.761746 


0.757235 


0.762623 


0.767912 


46 




46 


728825 


734741 740550 


746248 


761839 


767326 


769712 


767999 


46 






47 


728925 


734842 740646 


746342 


761931 


757416 


762800 


768086 


47 






48 


729024 


734939 


740742 


746430 


762023 


767607 


762889 


768173 


48 






49 


729124 


735037 


740838 


746530 


7^2115 


76769T 


769978 


768261 


49 




50 


0.729223 


0.735135 


0.740934 


0.746621 


0.762206 


0.767688 


0.768067 


0.708348 


60 




61 


729823 


736238 


741029 


746718 


752300 


757778 


763150 


768435 


61 






62 


72942*J 


736330 


741125 


746812 


752392 


757860 


763245 


768629 


69 






63 


729522 


735427 


741221 


74G90J 


752484 


767960 


763339 


76860S 


63 






64 


729621 


735522 


74131fi 


74690t 


75267C 


76805C 


763422 


768697 


64 




65 


0.72072C 


I0.735G2S 


0.741412 


0.74700J 


■^52668 


0.76814(1 


0.763611 


0.768784 


66 




56 


72982( 


) 73571f 


741508 


747181 


r 762761 


76823« 


» 76360C 


768871 


66 






67 


72L919 735817 


r 741603 


747281 


I 762859 


768321 


\ 76368C 


76805C 


67 






68 


730018 735914 


1 74169$ 


747374 


1 752944 


768411 


763771 


769044 


68 






1 59 


730117 736011 


I 741794 


7474« 


) 76303< 


H 768501 


76386C 


769132 


69 




1 
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• 


LooAViTHMf of the Sum and DirriREircK. 






M. 


OUM OR DIFFERENCE. 


M. 




790 


790 


740 


76© 


76« 


770 


780 


790 





0.760919 


0.774988 


0.779468 


0.784447 


0.789842 


0.794150 


0.798872 


0.808510 







1 


769906 


774478 


779547 


784699 


789498 


794299 


798950 


808587 


1 






9 


760999 


774558 


779681 


784612 


789604 


794808 


799028 


808664 


9 






a 


769479 


774644 


779714 


784694 


789584 


794888 


799106 


803740 


9 






4 


769566 


774799 


779798 


781776 


789665 


794467 


799184 


803817 


4 




A 


0.769659 


0.774814 


0.779882 


0.784868 


0.789746 


0.794546 


0.799961 


0.808898 


6 




6 


769740 


774899 


779966 


784941 


789897 


794626 


799999 


808970 


6 






T 


769827 


774984 


780049 


785098 


789907 


794705 


799417 


804046 


7 






8 


769019 


776070 


780188 


785106 


789988 


794784 


799495 


804129 


8 









770000 


775155 


780216 


785187 


790069 


794868 


799678 


804109 







. 10 


0.770087 


0.775940 


0.760300 


0.786969 


0.790149 


0.704942 


0.799661 


0.804276 


10 




11 


770179 


775825 


780884 


786851 


790280 


796022 


799728 


804852 


11 






la 


770260 


775410 


780467 


785438 


790810 


795101 


799806 


804498 


19 






IS 


770947 


775495 


780551 


785616 


790391 


795180 


799884 


804506 


19 






14 


770499 


775580 


780684 


786597 


790471 


795259 


799962 


804681 


14 




16 


0.770590 


0.775666 


0.780717 


0.786679 


0.790652 


0.795838 


0.800089 


0.804657 


15 




16 


770606 


775750 


780801 


786761 


790682 


795417 


800117 


804794 


16 






17 


770099 


775885 


780884 


785848 


790718 


795496 


800194 


804810 


17 






18 


770779 


775920 


780968 


786025 


790798 


795576 


800272 


804886 


18 






10 


770866 


776005 


781051 


786007 


790874 


795654 


800850 


804962 


19 
90 




io 


0.770052 


0.776090 


0.781184 


0.786089 


0.790954 


0.795783 


0.800427 


0.805089 




n 


771090 


776174 


781218 


786170 


791034 


795812 


800605 


805115 


91 






99 


771125 


776959 


781801 


786252 


791115 


795891 


800582 


805191 


99 






91 


771211 


776844 


781884 


786884 


791195 


795970 


800660 


805967 


99 






94 


771298 776429 


781468 


786416 


791275 


796049 


800737 


805843 


94 




96 


0.771984 0.776514 


0.781561 


0.786497 


0.7918660.796127 


0.800815 


0.805419 


96 




95 


771470 


776698 


781684 


786579 


791486 


790206 


800892 


805495 


•96 






97 


771556 


776688 


781717 


786661 


791616 


706986 


800969 


805671 


97 






98 


771649 


770768 


781800 


786742 


701696 


796864 


801047 


806647 


98 






90 


771729 


776869 


781888 


786824 


791676 


796442 


801124 


806723 


99 




80 


0.771815 0.770997 


0.781966 


0.786006 


0.791757 0.796691 


0.801201 


0.806799 


90 




91 


771901 


777021 


782049 


786987 


791837 


796600 


801279 


805876 


91 






99 


771087 


777166 


782182 


787069 


791917 


796679 


801866 


806051 


99 






U 


779079 


777190 


782215 


787160 


791997 


796757 


801488 


806027 


99 






94 


772159 


777275 


782298 


787289 


792077 


796836 


801611 


806108 


94 




96 


0.772245 


0.777859 


0.782881 


0.787813 0.792167,0.796914,0.8015881 


0.806179 


96 




96 


772991 


777444 


782464 


787395 


792287 


796998 


801665 


806254 


96 






97 


772417 


777628 


782647 


787476 


792817 


797072 


801742 


806830 


97 






98 


772509 


777613 


782630 


787657 


792897 


797160 


801819 


806406 


98 






90 


772589 


777697 


782718 


787689 


792477 


797229 


801896 


806482 


99 




40 


0.772675 


0.777781 


0.782796 0.787720,0. 792567,0. 797807 1 


0.801978 


0.806667 


40 




41 


772761 


777866 


782879 


787801 


792636 


797886 


802050 


806689 


41 






49 


772847 


777960 


782961 


787888 


792716 


797464 


802198 


806709 


49 






49 


772939 


778084 


788044 


787964 


792796 


797542 


802206 


806785 


49 






44 


779018 


778119 


783127 


788045 


792876 


797621 


802282 


806860 


44 




49 


0.779104 


0.778203 


0.783209 


0.788126 


0.792966 


0.797699 


0.802859 


0.806936 


46 




46 


779190 


778287 


783292 


788208 


793085 


797777 


802436 


807011 


46 






47 


778276 


778871 


783875 


788289 


793115 


797856 


802512 


807087 


47 






48 


779961 


778455 


783457 


788870 


798195 


797984 


802589 


807163 


48 






40 


779447 


778589 


788540 


788451 


798275 


798012 


802666 


807288 
0.807814 


49 
50 




60 


0.779599 


0.778693 


0.783623 


0.788532 


0.793854 


0.798091 


0.809748 




51 


779618 


778708 


788705 


788618 


798484 


798169 


802820 


807389 


51 






59 


778704 


778792 


783788 


788691 


793514 


798247 


802897 


807465 


69 






59 


778789 


778876 


783870 


788776 


793593 


708326 


802974 


807640 


69 






54 


779875 


778960 


783953 


788856 


793673 


798403 


808060 


807615 


64 




65 


U. 779960 


0.779044 


0.784086 


0.788987 


0.798762 


*). 798481 


0.808127 


0.807601 


55 




56 


774046 


779128 


784118 


78m>l8 


798832 


798660 


808204 


807766 


56 






67 


774181 


779211 


784200 


789099 


793911 


798088 


808280 


807842 


57 






58 


774217 


779995 


784282 


789180 


793991 


798716 


803857 


807917 


68 






59 


774302 


779879 


784865 


789261 


794070 


798794 


803184 


807992 


59 




1 
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TABLE XXIII. 
LooAftiTHMS of the Sum and DitviRiircE. 


■■^.H 


M. 


SUM OR DIFFBBINCB. 


M. 




800 


81» 


890 


8SO 


g|P 


860 


.«P 


870 



I 

9 
8 
4 


0.806067 
808148 
808218 
808298 
808868 


0.812644 
812618 
812699 
812766 
812840 


0.816941 
81701fl 
817088 
817160 
81793S 


0.821965 
821336 
821407 
821479 
821650 


0.826611 
825581 
825651 
826721 
895791 


0.829681 
889752 
829821 
820890 
829059 


0.888789 0.827811 
833851 837870 
833910 837948 
838986 838013 




5 
6 

r 

8 
9 


0.806444 
808610 
808594 

8067U 


0.812914 
812966 
818068 
813135 
813209 


0.817306 
817379 
817451 
817524 
817596 


0.821621 
821698 
821764 
821835 
821906 


0.895861 
895931 
896001 
826071 
826141 


0.830028 
830097 
830166 
83023< 
880308 


0.83412:4 
834189 
834267 
834325 
834892 


0.838146 
838211 
838278 
838344 
838410 




18 
11 
12 
18 
14 


0.886819 

806960 
800044 
809119 


0.813283 
813357 
818430 
813504 
813678 


0.817668 
817741 
817813 
817886 
817958 


0.821977 
822049 
892120 
822191 
8222C2 


0«8262ll 
896281 
826351 
826421 
826491 


0.830379 
830440 
830509 
830578 
830646 


0.834460 0.8884n 
884527 838548 
834595 838616 
834662 838676 
834780 838749 


11 
12 
18 
14 


15 
16 
17 
18 
19 


0.869194 
809209 
809844 
809419 
809494 


0.813661 
818725 
813799 
813872 
818946 


0.818030 
818103 
818176 
818247 
818320 


0.892833 
822404 
822475 
822646 
822617 


0.826661 
826631 
826700 
826770 
826840 


0.830715 
830784 
830862 
830021 
830089 


0.834797 
834865 
834932 
834999 
836067 


0.888806 
838876 
838041 
839007 
830078 


16 
16 
17 
18 
10 


SO 
91 

92 

98 


0.809569 
800648 
800718 
809798 
800668 


0.814019' 
814093 
814166 
814240 
814313 


0.818392 
818464 
818536 
818600 

818681 


0.829688 
822759 
892830 
822901 
822972 


0.896910 
896080 
827049 
827119 
827189 


831058 
831126 
831105 
831268 
831332 


0.836134 
835201 
836269 
836336 
835403 


0.839140 
839206 
830279 
839338 
839404 


90 
91 
99 

93 
94 


», 

98 
97 

98 
90 


0.800942 
810017 
810002 
810167 
810241 


0.814387 
814460 
814533 
814607 
814680 


0.818763 
818825 
818807 
818969 
819041 


0.883043 
823114 
893185 
828256 
823326 


0.8^268 
817828 
817398 
827467 
827637 


0.831400 
831460 
831637 
831666 
831674 


0.835471 
836638 

836605 
836672 
886739 


0.839470 
880536 
830609 
839668 

839734 


95 
98 
87 
98 
99 


80 
81 
82 
88 
84 


0.810816 
810800 
810465 
810640 
810614 


0.814753 
814827 
814900 
814973 
816046 


0.819113 
819185 
819257 
819829 
819401 


0.823397 
823468 
823539 
893609 
893680 


0.827606 
897676 
827746 

827815 
827884 


0.831742 
831811 
831879 
831947 
832016 


0.836807 
836874 
885941 
836008 
836076 


'839866 
839932 

839098 
840064 


80 
81 
•9 
13 
84 


8i 
86 
87 
88 

89 


0.810660 
810763 
810088 
810912 
810966 


0.815120 
815193 
815266 
815339 
815412 


0.819473 
819546 
819617 
810689 
819761 


0.823751 
823821 
823892 
823963 
824033 


0.827954 
828023 
828092 
828162 
828231 


0.832084 
832152 
832220 
832288 
832356 


0.836142 
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0.003061 


0.005878 


0.908644 


0.011360 


0.914026 


0.916643 


15 




16 


897320 


000210 


003108 


905025 


008600 


011405 


014070. 


916687 


16 






ir 


897369 


000288 


903156 


005971 


908736 


011450 


014114 


916730 


17 






18 


897418 


000337 


903203 


90(>018 


908761 


911495 


914158 


916773 


18 






19 


897467 


900385 


003250 


000061 


908827 


911540 


914202 


916816 


19 




"20"" 


0.897516 


0.000433 0.903208I0.006U1 


0.908873.0.011584 


0.914246 


0.916859 


20 




21 


897565 


000481 


903345 


906157 


908918 911629 


914290 


916902 


21 


• 




82 


897614 


000529 


903392 


900204 


908064 911674 


014334 


916945 


22 






2$ 


897663 


900578 


903440 


906250 


909009 911719 


914378 


916989 


23 






24 


897712 


900626 


903487 


006296 


909055 9U763 


914422 


917032 


24 




25 


0.897761 


0.900674 


0.903534 


0.906343 


0.9091010.911808 


0.014466 


0.917075 


25 




26 


897810 


000722 


903581 


906380 


909146 


911863 


914510 


017118 


26 






27 


897859 


900770 


903628 


906435 


900102 


011897 


014554 


ofrioi 


27 






28 


897908 


900818 


903676 


906482 


909^7 


911942 


914598 


917204 


28 






29 


897957 


000860 


003723 


906528 


9002SS 


911987 


914641 


917247 


29 




SO 


0.808006 0.900914,0.903770 


0.906575 


0.9093280.912031 


0.014685 


0.917290 


30 




ftl 


898055 


000062 


90S817 


906621 


909374 


912076 


014729 


917333 


31 






S2 


898104 


001010 


003864 


006667 


909419 


912121 


914773 


017376 


32 






S3 


808153 


901058 


003011 


906713 


009464 


912165 


914817 


017410 


33 






S4 


898202 


001106 


003959 


906760 


909510 


912210 


914860 


017462 


34 




S5 


0.8U82d00.001154!0.904006:o.9068U6:0. 909555 


0.012254 


0.014904 


0.917505 


35 




SO 


808299 


001202 


904053 


006852 


909601 


912299 


014948 


017548 


36 






37 


898318 


001230 


904100 


006898 


009646 


912344 


914902 


917591 


37 






38 


898397 


001298 


904147 


906945 


909691 


912388 


915035 


917634 


38 






39 


898446 


901346 


004194 


906991 


909737 


912433 


015079 


917676 


39 




40 


0.8984940.901304 


0.904241 


0.907037 


0.009782 


0,912477 


0.915123 


0.917719 


40 




41 


898543 


001442 


904288 


907083 


909827 


012522 


915166 


917762 


41 






42 


898592 


901490 


004335 


007129 


909873 


012566 


915210 


917805 


42 






43 


898641 


901537 


004382 


007175 


909918 


912611 


015254 


917848 


43 






4t 


898689 


901585 


904429 


007222 


909963 


912655 


915297 


917891 


44 




45 


0.8ii873o 


0.001633 


0.904476 


0.907268 


0.910009 


0.912699 


0.9L5341 


0.917934 


45 




46 


898787 


001681 


904523 


907314 


910054 


912744 


915385 


917976 


46 






47 


89ii835 


001729 


904570 


907360 


910099 


912788 


915128 


918019 


47 






48 


898884 


001770 


904617 


007406 


910144 


912833 


915472 


918062 


48 






49 


898933 


901824 


904664 


907452 


01010 J 


912877 


915515 


OI8IO0 


49 




50 


i). 898981 


0.901872 


0.904711 


0.007498 


0.910235 


J. 912922 


0.91555U 


0.918147 


50 




61 


89903(1 


901920 


904757 


907544 


010280 


91296(i 


915602 


.918190 


51 






62 


89«J07fc 


901907 


004804 


907590 


010325 


913010 


915646 


918233 


62 






63 


899127 


902015 


004851 


907036 


910370 


913055 


915689 


918270 


63 






54 


89917(; 


902063 


904898 


907682 


910415 


013009 


915733 


91831b 


^54 




55 


».b9U22-) 


J. 002116 


0.904940 


J.90772b 


J. 010461 


9.913143 


J. 915776 


0.918361 


^55 




56 


80927& 


90215» 


904902 


907774 


910501 


913187 


91582 


918404 


56 






. 57 


899321 


90220€ 


005038 


90782i 


910551 


913231 


915863 


01844t 


67 






58 


89937t 


902259 


005086 


007866 


91059c 


913276 


915907 


918481 


58 






69 


8i)94l: 


902301 


005 I3S 


907912 


9106411 91332 \ 015050 


91853*; 


59 




vt 


,„. .1 
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TABLE XXIII. 
LooAftfTBMS of the StfM and Ditferikck. 






M. 


BUM OR DirFERBNCK. 


M. 




n^ 


lis® 


114® 


IW® 


1160 


1170 


1180 


1190 




0.018674 


0.021107 


0.08S604 


0.926030 


0.088420 


0.030766|0.9SS066|0.9S6S3(^ 








018617 


091148 


03S682 


026009 


028460 


090804 


OSS 104 


036S68 










018669 


931190 


038878 


930110 


038409 


030843 


0S8141 


9S6S95 










018702 


0312S2 


938714 


936160 


9886S9 


9S0K3 


983179 


9S54S9 










018746 


921274 


03S765 


926100 


938678 


080031 


98S317 


VS5409 








0.018767 


0.92IS16 


0.933706 


0.036880 


0.038518 


0.980060 


0.9SS356 


0.OS6M6 








O188S0 


931S67 


9338S7 


930370 


038667 


080908 


089308 


ffisy^a 










018872 


031S09 


928878 


926811 


928006 


981086 


09SSS1 


096681 










018016 


921441 


928919 


936861 


938786 


0S1076 


0SSS69 


996618 










0180S7 


921482 


923960 


926891 


938776 


0SI114 


988407 


089666 








0.919000 


0.031624 


0.924001 


0.936431 


0.92881^ 


0.081162 


0.9834440.989693 


10 






010042 


921666 


024042 


936471 


928864 


931101 


08S482 


9S6739 


11 








010066 


021607 


021083 


936611 


028803 


981339 


088630 


935766 


19 








01^127 


021640 


924124 


926661 


988982 


031268 


08S668 


986808 


IS 








010160 


021001 


924161 


026501 


928972 


081306 


088606 


986840 


14 






0^019212 


0.021732 


0.924206 


0.926681 


0.929011 


0.081345 


0.0336880.085877 


16 






010264 


031774 


024240 


926671 


929060 


0S1S83 


988671 


086914 


M 








010^ 


021815 


024287 


926711 


030000 


931422 


9S3709 


9S5951 


17 








019SS9 


921867 


084828 


926751 


029129 


931460 


98S747 


995988 


18 








010S81 


931899 


024868 


926791 


929168 


931499 


9SS784 


986035 


10 






0.019424 


0.021940 


0.924400 


0.92<i»31 


0.929207 


0.931537 0.0S38220.0S6062I 


20 






019460 


921082 


924450 


926871 


929247 


93I57G 


933860 936009 


81 






39 


010508 


08202S 


024401 


926911 


929286 


981614 


9388081 986186 


83 






as 


010651 


023065 


024631 


926931 


929325 


931653 


983985 9S6173 


38 






24 


01050S 


022106 


024572 


926991 


939364 


931691 


033973 986310 


34 




26 


0.0106S5 0.922148 


0.9246IS 


0.027031 


0.989403 


0.0817290.034011 0.036347 


36 




26 


019677 


022180 


924664 


027071 


029442 


081768 


084048 


036284 


86 






27 


919720 


9222S1 


024604 


937111 


920482 


031806 


0S4086 


0S6820 


87 






28 


919762 


922372 


924785 


087161 


9S9621 


081846 


084183 


096967 


88 






29 


919804 


022813 


034776 


927191 


929560 


031888 


984161 


986S04 


39 




SO 


0.010840 


0.922S65 0.024816 


0.9272S1 


0.9S969(^ 


0.081021 


0.034100' 


0.096481 


SO 




SI 


010889 


929S96 


034867 


927270 


929688 


081960 


0342S6 


086468 


81 






S2 


9199S1 


9234S8 


034897 


027810 


930677 


981998 


084374 


086505 


89 






SS 


91997S 


982479 


034038 


937850 


929716 


932086 


034811 


086641 


SS 






S4 


920016 


1^2620 


034979 


027890 


920765 


033075 


084849 


086578 


84 




S6 


0.920057 


0.9225620.926019 


0.027430 


0.029794 


0.982118 


0.934386 


0.036615 


86 




»6 


020009 


93260S 


035060 


027470 


929883 


932U1 


984434 


086668 


86 






ST 


020141 


922644 


025100 


927509 


929872 


932189 


984461 


096680 


87 






S6 


920184 


922686 


025141 


927549 


929911 


932228 


934499 


086735 


88 






S9 


920226 


922727 


035181 


927569 


929950 


982266 


984536 


996762 


SO 




40 


0.020268 


.022768 .025222|0. 927629 


0.929989 


0.982304 


0.934574 


0.036709 


40 




41 


020310 


922610 025262 


927668 


930028 


982342 


984611 


996835 


41 






42 


920S&2 


923861 


935803 


927708 


080067 


932880 


934649 


936872 


43 






4S 


020394 


932892 


025343 


927748 


080106 


982119 


934686 


036009 


48 






44 


920436 


922933 


025384 


927787 


030145 


932457 


934733 


936946 


44 




45 


0.020478 


0.922976 0.925424 


0.927827 


0.930184 


0.932495 


0.034761 


0.936982 


46 




46 


020520 


923016 


035465 


927867 


930223 


9S2583 


034708 


997019 


40 






47 


020562 


923067 


925505 


927906 


930202 


932571 


034836 


987056 


47 






48 


020604 


023008 


025545 


927946 


980300 


982609 


084878 


087002 


48 






40 


920646 


928139 025686 


927985 


030339 


082647 


934910 


087129 


49 




60 


0.920688 


0.92318110.095626 


0.028025 


0.930378 


0.932685 


0.034948 


0.037165 


60 




61 


920780 


923222 


025666 


928065 


980417 


932723 


934066 


087202 


61 






62 


020772 


923263 


02.5707 


92H104 


030466 


932762 


035032 


037288 


63 






6S 


920814 


923304 


925747 


928144 


030495 


932800 


985060 


037375 


68 






54 


020855 


923345 


926788 


928183 


930533 


032838 


035007 


087313 


54 




66 


0.020897 


0.923386 


0.925828 0.928223 


0.030572 


0.032876 


0.086184 


0.987848 


66 




66 


920939 


923427 


925868 


928263 


030611 


082014 


085171 


037386 


66 






57 


929081 


923468 


925908 


928302 


930650 


032952 


085200 


037481 


67 






68 


921023 


923500 


925940 


928842 


030688 


982990 


986946 


037468 


68 






60 


9210C5 


9235501 025989 


928381 


930727 


038028 


935283 


037404 


60 




1 
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I^OARiTHMi of th^ Sum and Dtrrsa^ifca^ 






M. 


BUM OR DirrcitBNce. 


M. 




wo 


121° 


1220 


123'* 


124° 


125^ 


126° 


127° 





0^927531 


0.939697 


0.941819 


0.043899 


0.945985 


0.947929 


0.949881 


0.951701 







1 


937567 


939732 


941854 


948933 


945968 


947962 


949913 


951883 


1 






a 


0S7604 


939768 


941889 


943967 


946002 


947995 


019945 


961854 


a 






s 


9S76I0 


089804 


941924 


944001 


916036 


948027 


949977 


951886 


8 






4 


9S7676 


939840 


941959 


944036 


946069 


948060 


950009 


961917 


4 




6 


0.9S77U 


0.039875 


0.041994 


0.044070 


0.946103 


0.948093 


0.950042 


0.051948 


6 




6 


0S7749 


939911 


942029 


94A104 


946186 


948126 


950074 


951980 


6 






7 


9SZ786 


989947 


942064 


944138 


046170 


948159 


950106 


058011 


T 






6 


987822 


938982 


942009 


944172 


946203 


948192 


95018$ 


952048 


6 









087858' 


940018 


9ttl84 


944207 


946237 


948224 


950170 


952074 


9 




10 


0.987»9o 


0.940053 0.942l6t^ 


0.944241 


0.946271 


0.048267 


0.050202 


0.952105 


10 




\l 


987931 


940089 


942204 


944275 


946804 


948290 


950234 


962187 


11 






\i 


987967 


940125 


942239 


944309 


916387 


948323 


960266 


952168 


12 






IS 


938004 


940160 


942278 


944348 


946370 


948355 


950298 


962200 


IS 






14 


988040 


040196 


042808 


944377 


946404 


948388 


950330 


962281 


14 




15 


0« 988078 


0.9402310.942343 


0.944412 


0.946487 


0.948421 


0.950362 


0.952262 


15 




16 


988118 


940267 


942878 


944446 


946471 


•948454 


950394 


952294 


16 






17 


988149 


940308 


942418 


94448J 


946504 


948486 


960426 


962326 


17 






18 


988185 


940338 


942448 


^44514 


946538 


048519 


050458 


952866 


18 






19 


988221 


940874 


912482 


944548 


946571 


948652 


060490 


962387 


19 




SO 


0.988258 


e.940409e.942617 


0.944582 




0.948584 


0.950522 


0.952419 


20 




81 


988294 


940445 


942552 


914616 


946688 


948617 


050654 


952450 


21 






92 


988880 


940480 


942587 


944650 


946671 


948650 


060586 


952481 


22 






2a 


938866 


940515 


942621 


944684 


946704 


948682 


050618 


962512 


28 






24 


988402 


940551 


942656 


9447 IS 


946788 


948715 


950650 


952544 


24 




25 


0.U38488 


0. 940586 0.94;i{691 


0.944752 


0.94677i:0.948747 


0.950682 


0.052575 


25 




26 


988475 


940622 


942725 


944786 


946804 


048780 


950714 


952606 


«6 






27 


938511 


940G57 


942760 


944820 


946837 


048812 


950746 


952687 


^ 






28 


988547 


940698 


942795 


944854 


946871 


948846 


950778 


95^660 


28 






28 


"988588 


910728 


942^30 


944888 


946904 


948878 


050809 


05ii7up 


29 




SO 


0.U88619 


0.940788,0.942^4 


0.944922 


0.046087 


0.948910 


0.950841 


0.952731 


80 




SI 


938655 


940799 942899 


944956 


946970 


948948 


050873 


952762 


ii 






S2 


988691 


940884 942934 


944990 


947004 


948976 


950905 


95ii798 






ss 


938727 


940869 942968 


946024 


947037 


949008 


960937 


952824 


it 






SI 


938768 


9409051 943003 


946058 


947070 


949040 


950968 


952856 


U 




S5 


0.938799 


0.940940 0.948037 


0.945092 


0.947103 


0.94OO73 


0.951000 


0.952886 


!* 




ic 


988886 


940975 


913072 


945125 


947186 


94Q105 


951032 


95291S 


!^ 






S7 


938872 


941011 


948106 


945150 


947169 


049138 


951064 


95294P 


ir 






88 


938908 


941046 


948141 


945198 


947203 


040170 


951098 


952980 
9530li 


88 






SO 


988944 


041081 


943176 


945227 


047236 


949202 


95U27 


80 




40 


». 938980 


0.841117 0.9482101 


0.945261 


0.fM7260 


0.949235 


0.051159 


0.058042 


40 




41 


030016 


941152 


943245 


945296 


947302 


949267 


951191 


963073 


41 






42 


9S9051 


941187 


948279 


9^6828 


847885 


949800 


951222 


953104 


42 






4S 


989087 


941222 


943314 


945362 


947868 


949338 


951254 


953136 


48 






44 

45 


939123 


941258 


943348 


IM6896 


947401 


949364 


951285 


95^166 


44 




».93015(1 


D. 941293 


0.943383 


0.915480 


0.047484 


0.949397 


0.951317 


0.963197 


45 




46 


93919^ 


941328 


943417 


945464 


947467 


949429 


951849 


953228 


46 






47 


939231 


941868 


948452 


945497 


947500 


949461 


961881 


953259 


47 






48 


939207 


941898 


948486 


945531 


947588 


949494 


951412 


953290 


48 






49 


939803 


941433 


943520 


945565 


94756Q 


949526 


951444 


054321 


49 




50 


0.939381^ 


0.941469 


0.943555 


0.045598 


0.947600 


0.949568 


0.951476 


D. 053352 


60 




51 


93937.. 


941504 


943580 


945632 


947632 


949591 


951507 


068882 


61 






62 


939411 


941539 


943624 


945660 


947665 


949623 


951589 


95^413 


62 






5S 


93044< 


941574 


948658 


945099 


947698 


949655 


951570 


958444 


63 






54 


93918. 


941609 


943698 


945733 


947731 


949688 


951602 


953475 


64 




65 


K939JI. 


1.941644 


0.94372« 


9.945767 


J.947764 


0.949720 


0.951684 


0.953506 


65 




66 


93055. 


941679 


943761 


94d80U 


947797 


949752 


951665 


058537 


66 






57 


9395M 


941714 


94370* 


945834 


947880 


949784 


951697 


953568 


67 






68 


03962 


94174{) 


91383« 


94o86fc 


947863 


949816 


95172t« 


953599 


68 






59 


93966. 


941781 


943864 


945901 


94789C 


949849 


951760 


95362^ 


69 




1 
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TABLE XXIfl. 
LooARXTHMs of the SuH and Differifck. 




J 


M. 


SUM OR DirPBRBNCB. 


M. 




128<' 


1290 


130© 


1310 


1320 


1330 


1340 


136« 




0.953660 
953601 
953722 
953753 
953783 


0.955488 
955518 
955548 
955579 
955609 


0.957276 
957305 
057335 
057364 
957393 


0.959023 
959052 
969081 
959109 
959138 


0.960730 
060758 
060786 
060814 
060848 


0.962398 
962425 
962463 

962480 
962508 


0.064026 
964053 
064080 
061106 
964133 


0.065615 
065641 
065668 
065604 
065720 




1 
2 
3 
4 




0.953814 
958845 
953876 
953006 
953937 


0.055630 
056669 
956699 
955720 
956760 


0.057423 
957462 
057482 
957511 
957540 


0.959167 
959195 
959224 
969253 
959281 


0.960871 
000809 
960027 
960956 
960983 


0.062535 
962562 
962590 
062617 
962644 


0.964160 
064187 
064213 
964240 
964267 


0.066746 
066772 
965798 
966824 
965850 


6 
6 

7 
8 
9 




0.953968 
953998 
954029 
954060 
064090 


0.9557890.057570 
055810 067500 
056840 957628 
956870 957668 
955900 057687 


0.969310 
059839 
959368 
959396 
959425 


0.961011 
961030 
961067 
061005 
061123 


0.962672 
962699 
962727 
962764 
962781 


0.064294 
964320 
964347 
964374 
964400 


0.065876 
065902 
965928 
965955 
965981 


10 
It 
12 
13 
14 




0.954121 
954152 
954182 
954213 
954243 


0.9550390.957716 
955969 957746 
955999 967776 
956020 057804 
066050 957833 


0.050453 
059482 
959511 
959539 
959568 


0.061151 
061179 
961207 
061235 
961262 


0.062806 
962836 
962863 
962890 
962918 


0.064427 
064454 
064480 
064507 
964534 


0.966007 
066033 
966050 
066086 
066110 


15 
16 
17 

18 
10 


90 
21 
22 
23 
24 


0.954274 
954305 
964335 
954366 
954396 


0.056089 
050118 
066148 
956178 
056208 


0.957863 
957892 
967921 
967950 
957979 


0.059506 
050625 
969654 
959682 
959711 


0.961290 
061318 
061340 
961374 
961402 


0.06294.> 
062072 
062909 
063027 
063054 


0.964560 
064587 
064613 
064640 
064666 


0.96l»136 
9661G2 
966188 
9H*214 
906240 


20 
1^1 
22 
23 
24 


25 
26 
27 
28 
20 


0.954427 
954457 
954488 
954618 
964649 


0.056238 
056268 
056208 
956327 
956357 


0.058009 
958038 
068067 
058006 
058125 


0.059739 
959768 
959796 
959826 
959853 


0.061430 
061458 
061485 
961513 
961541 


0.963081 
963108 
063136 
063163 
063190 


0.064603 
064719 
964746 
904773 
964799 


0.960266 
966292 
966318 
966344 
966370 


25 
20 
27 
28 

29 


30 
31 
32 
38 
34 


0.954579 
954610 
954M0 
054671 
964701 


0.056387 
956417 
956447 
966476 
056606 


0.058154 
058163 
068212 
068242 
058271 


0.959882 
959910 
050038 
959967 
959995 


0.96l660l 
961697 
061624 
001652 
061680 


0:063iil7 
963244 
063271 
063298 
06332^ 


0.964826 
964852 
064870 
964906 
064031 


0.966395 
966421 
966447 
966473 
966499 


30 
31 
32 
33 

34 


36 

36 
37 
38 
_30 
40 
41 
42 
43 
44 


0.954731 
954762 
954792 
954823 
954868 

0.954883 
954914 
954944 
964974 
966005 


0.056636 
956566 
956595 
956625 
956655 

0.950684 
956714 
956744 
956773 
966803 


0.058300 
068820 
068368 
058387 
068416 


0.060024 
060052 
960080 
060100 
060137 


0.961708 
061735 
961763 
961791 
961819 


0.963352 
963379 
963406 
063434 
963461 


0.064968 
964984 
965010 
066087 
066003 


0.966524 
966550 
066576 
066602 
066628 


85 

36 
37 
38 

39 


0.058445 
058474 
058503 
958532 
958561 


0.060165 
060104 
960222 
060260 
960270 


0.961846 
961874 
961902 
061920 
061957 


0.963488 
963615 
963642 
963569 
963596 


0.965000 
965116 
065143 
065160 
066105 


0.066663 
066679 
966705 
066730 
066756 


40 
41 
42 
43 
44 


45 

46 
47 
48 
49 


0.965036 
055066 
956006 
956126 
055156 


0.056833 
056862 
966892 
956921 
956961 


0.058500 
958619 
958648 
958677 
958706 


0.960307 
960336 
960364 
960392 
960420 


0.061085 
962012 
062040 
062067 
062095 


0.963628 
963650 
963677 
963704 
063730 


0.066222 
966248 
965274 
966301 
066327 


0.966782 
966808 
066833 
066859 
966884 


45 

40 
47 

48 
49 


60 
61 
62 
63 
54 


0.965186 
955217 
955217 
955277 
955307 


0.956981 
957010 
057040 
957000 
957090 


0.058734 
056763 
968792 
958821 
9588o0 


0.960448 
060477 
060506 
060533 
060561 


0.062123 
962150 
062178 
962205 
002233 


0.963767 
963784 
963811 
963838 
963865 


0.965353 
066370 
065406 
065432 
066458 


0.066010 
066936 
966961 
9?i6987 
9fi70l3 


60 
61 
62 
53 
64 


65 
66 
67 

68 
50 


0.95o337 
065368 
055308 
965128 
9554.'>6 


0.057128 
957158 
957187 
957217 
957246 


0.958879 
9.18908 
058936 
958965 
958904 


0.960589 
960618 
0C0&16 
060674 
060702 


0.962260 
062288 
062315 
062343 
062370 


0.963892 
963919 
963946 
963972 
963999 


0.965484 
065511 
065687 
065563 
965689 


0.967038 
967001 
967080 
967115 
067140 


65 
66 
67 
58 
69 


1 
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LooARiTBMs of the ScM and Diffsrence. 






M. 


SUM OR DhrrERBNCB. 


M. 




1S60 


1S7« 


1380 


ISfiO 


140O 


1410 


1420 


14SO 




0.067166 


0.068678 


0.970158 


0.971588 


0.978986 


0.974347 


0.975670 


0.976957 









967101 


968703 


970176 


971611 


973000 


974369 


975692 


976978 


1 








067817 


068728 


970800 


971635 


973032 


974391 


975714 


976999 


8 








067842 


068752 


070224 


971658 


973055 


974414 


975735 


977020 


S 








067268 


068777 


970240 


971682 


973078 


974436 


975757 


977041 


4 






0.06720S 


0.968802 


0.070273 


0.071706 


0.9731010.974458 


0.975779 


0.977062 


5 






067S10 


968827 


970297 


971729 


973124 


974481 


975800 


977083 


6 








067S44 


968852 


970S81 


971753 


973146 


974503 


975822 


977104 


7 








067S70 


968877 


970345 


971776 


973169 


974525 


975844 


977125 


8 








067S05 


968901 


970369 


971800 


973198 


974547 


975865 


977146 









0.067421 


0.068926 


0.970394 


0.971823 


0.973215 


0.974570 


0.975887 


0.977167 


10 






067446 


068951 


970418 


971847 


973238 


974592 


975909 


977188 


11 








067471 


968976 


970442 


971870 


973261 


974614 


975930 


977209 


18 








067407 


969001 


970466 


971894 


973284 


974636 


975952 


977230 


IS 








067528 


069025 


970490 


971917 


973307 


974659 


975974 


977251 


14 






0.067547 


0.069030 


0.070514 


0.971941 


0.9733290.974081 


0.975995 


0.077272 


15 






06757S 


069075 


970538 


971964 


973352 


974703 


976017 


977893 


16 








067598 


969000 


970562 


971988 


973375 


974725 


976038 


977314 


17 








067624 


969124 


970586 


972011 


973398 


974747 


976060 


977335 


18 








067610 


909149 


070610 


972034 


973421 


974770 


976081 


977356 


19 




SO 


0.067674 


0.969173 


0.970635 


0.972058 


0.973444 0.9747920.076103 


0.977377 


20 




SI 


067609 


969198 


970a59 


972081 


973406 


974814 


976124 


977398 


81 






ss 


967725 


969223 


970683 


972105 


973489 


974836 


976146 


977419 


88 






2S 


967760 


969247 


970707 


972128 


973512 


974858 


976168 


977440 


8S 






24 


067775 


969272 


970731 


972161 


973535 


974880 


976189 


077461 


24 




85 


0.067800 


0.9692U7 


0.970755 0.972175 


0.973557 


0.9749020.976211 


0.977482 


85 




80 


067826 


969321 


070779 


972198 


973580 


9749251 976232 


977503 


86 






27 


• 067851 


969346 


970803 


972221 


973603 


974947 976254 
974969 976275 


977523 


27 






28 


067876 


969370 


970820 


972245 


973625 


977544 


88 






89 


067901 


060305 


070850 


972268 


973648 


974991 976296 


977565 


29 




SO 


0.967027 0.060420 


0.070874 


0.9722910.973671 


0.975013,0.9763180.977586 


30 




SI 


06T952 


060444 


970898 


972315 


973693 


975035 


976339 


977607 


31 






S8 


967077 


060469 


970922 


972338 


973716 


975057 


976361 


977628 


38 






SS 


068008 


060403 


070946 


972361 


973739 


075079 


976382 


977648 


SS 






S4 


068087 


969518 


970970 


972385 


973761 


975101 


976401 


977669 


34 




S5 


0.068052 


0.960542 


0.970994 0.972404 


0.973784 0.9751230.976425,0.977690 


35 




S6 


068078 


060507 


971018 


972431 


973807 


075145 


976446 


977711 


36 






S7 


96810S 


969591 


971042 


972454 


973829 


075167 


976468 


977738 


37 






S8 


068128 


969610 


971086 


972178 


973852 


975189 


976489 


977752 


38 






S9 


068159 


969640 


971089 


972501 


973874 


975211 


976510 


977773 


39 




40 


0.0681780.069665 


0.9711130.972524 


0.973897 


0.975233 


0.976532 0.977794 


40 




41 


06820S 


969689 


971137 


972547 


973920 


975255 


976553 


977814 


41 






48 


068228 


969714 


971161 


972570 


973942 


975277 


976574 


9778S5 


48 






4S 


068253 


969738 


971185 


972593 


973965 


975299 


976596 


977856 


4S 






44 


868278 


969762 


971208 


972617 


978987 


975321 


976617 


977877 


41 




45 


0.068S0S 


0.969787 


0.971232 


0.972010 


0.974010 


0.975343 


0.970038 0.977897 


45 




46 


008S20 


969811 


971256 


972063 


974032 


075365 


976660 


977918 


46 






47 


068S54 


969836 


971280 


972686 


974055 


975386 


976681 


977939 


47 






48 


068370 


969860 


071S03 


972709 


974077 


975408 


976702 


977959 


48 






40 


068404 


969884 


971327 


972732 


974100 


975430 


976723 


977980 


49 




50 


0.068429 


0.060909 


0.971351 


0.972755 


0.974182 


0.075452 


0.976745 


0.978001 


60 




51 


068453 


909933 


971S75 


972778 


974145 


075474 


976766 


978021 


51 






58 


068470 


969957 


971398 


972802 


974167 


975490 


976787 


978042 


63 






5S 


068503 


969982 


971422 


972825 


974190 


975518 


976808 


978068 


53 






54 


068528 


970006 


971446 


972848 


974212 


975539 


970830 


978083 


54 




55 


0.968553 


0.970030 


0.971469 


0.972871 


0.97423.1 


0.975561 


0.976851 


0.978101 


55 




58 


908578 


0700.55 


971493 


972894 


974257 


975583 


976871 


978124 


56 






57 


968603 


970079 


971517 


972917 


974279 


975605 


976893 


978145 


57 






58 


068628 


970103 


971540 


972940 


974302 


975027 


976914 


978105 


58 






50 


068653 


970127 


971664 


972963 


974324 


975648 


976935 


978186 


59 




1 
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1 




LooAWTHMS of the Sum and Differekcr. 








M. 


SUM OR DIFFERENCE, 


M. 




1440 


1450 


1460 


1470 


1480 


140O 


I6OO 1 161<» 






0.07820G 


0.070419 


0.080506 


0.081737 


0.082842 


0.083011 


0.0840i4!o.g66942 











078227 


079430 


080616 


061766 


082860 


063028 


964961 


086968 


1 








078247 


070469 


0804i35 


081774 


082878 


083940 


964078 


085974 


9 








078268 


070479 


080654 


981793 


082896 


983063 


064004 


986001 


3 








078288 


070409 


080673 


981812 


982914 


083081 


085011 


086007 


4 






0.078S09 


0.979619 


0.080693 


0.961830 


0.982032 


0.083008 


0.085028 


0.986023 


6 






078S29 


970539 


080712 


981849 


082950 


084015 




086030 


6 








078S60 


070660 


080731 


981S68 


082968 


984033 


085062 


086066 


7 








078S70 


070578 


080760 


981886 


982086 


084050 


085079 


086072 











078S01 


070508 


080770 


981005 


983004 


084068 


965096 


086088 











0.078411 


0.07061b 


0.060789 


0.081024 


0.983022 


0.084085 


0.985113 


0.086104 


10 








078431 


070638 


080808 


081042 


083040 


084103 


085129 


086121 


11 








078462 


070668 


080827 


081061 


083058 


084120 


085146 


086137 


It 








078472 


070678 


080846 


081070 


083076 


084137 


085163 


086153 


13 








078403 


070607 


080866 


081998 


083004 


084155 


085180 


086169 


14 






0.078613 


0.070717 


0.080885 


0.082016 


0.083112 


0.984172 


0.986196 


0.066185 


16 






078633 


079737 


080004 


082036 


083130 


984190 


085213 


066202 


16 








078664 


979767 


080023 


082064 


083148 


084207 


086230 


066218 


17 








078674 


979776 


080042 


082072 


083166 


084224 


085247 


086231 


18 








078694 


979796 


080061 


082001 


083184 


064242 


085264 


086250 


10 






0.078615 


0.070816 


0.080081 


0.082109 


0.083202 


0.084250 


0.085280 


0.086266 


20 






078636 


070836 


081000 


082128 


083220 


084276 


085207 


086282 


91 






SI 


078666 


070866 


081010 


082146 


083238 


084204 


086314 


086299 


29 






2i 


978676 


070876 


081038 


062165 


083266 


084311 


085330 


9863U 


93 






94 


078696 


070805 


081057 


082183 


083273 


084328 


065347 


966331 


94 




M 


0.978716 0.070014;0.081076| 


0.082202 


0.083201 


0.084345 


0.085364 


0.086347 


26 




M 


078786 


070034 


081005 


082220 


083300 


984363 


085380 


986363 


26 






V- 


078757 


070054 


081114 


082238 


083327 


984380 


085397 


986379 


27 






28 


078777 


070073 


081133 


082257 


083345 


984397 


985414 


986395 


26 






W 


078707 


070003 


081162 


082276 


083363 


984414 


985430 


086411 


29 




SO 


Q.078817 


0.080012 


0.081171 


0.082204 0.083381 


0.084432 


0.085447 


0.986427 


SO 




SI 


078838 


080032 


081190 


082312 


083308 


084449 


085464 


986443 


31 






S9 


078868 


080052 


081209 


082331 


083416 


984466 


085480 


086469 


39 






SS 


078878 


080071 


981228 


082340 


083434 


9844b3 


085497 


986476 


33 






S4 


078808 


080001 


081247 


082367 


083452 


984500 


985614 


986401 


34 




S6 


0.078018 


0.0801100.9812661 


0.0823860.983460 


0.984518 


0.086530 


0.086507 


36 




S6 


078030 


080130 


081286 


082404 


063187 


984535 


086547 


086523 


36 






•7 


078069 


080140 


081304 


082422 


083505 


984652 


085563 


086530 


37 






S8 


978979 


080160 


081323 


082441 


083523 


984569 


065580 


086555 


38 






SO 


978000 


080180 


081312 


082459 


083540 


984686 


085506 


086571 


30 




40 


0.070019 


0.0802080.081361 


0.082477 


0.983558 


0.084603 


0.086613 


0.086587 


40 




41 


070039 


080228 


081380 


082400 


983576 


084620 


086020 


066603 


41 






42 


07ito69 


080247 


081399 


082514 


983604 


084637 


085646 


086610 


49 






4S 


070070 


080267 


981417 


082532 


983611 


084655 


085662 


086635 


43 






44 


070100 


080286 


981436 


082661 


983020 


084672 


085670 


986651 


44 




4« 


0.979120 


0.080805 


0.081465 


0.082660 


0.083647 


0.084680 


0.086605 


0.086667 


46 




46 


070140 


080325 


081474 


082687 


083664 


084706 


086712 


086683 


46 






47 


070160 


080344 


081403 


082006 


083682 


084723 


085728 


086600 


47 






48 


070180 


080364 


081512 


082624 


083700 


084740 


085746 


086714 


48 






40 


079200 


080383 


081630 


082642 


083717 


084767 


086761 


086730 


40 




60 


0.979220 


0.080403 


0.081540 


0.082660 


0.063736 


0.064774 


0.086778 


0.086746 


69 




61 


070240 


060422 


081568 


082678 


083762 


084701 


085704 


086762 


61 






62 


079260 


080442 


081587 


082696 


083770 


084808 


085811 


086778 


69 






6S 


079280 


080461 


081606 


982715 


083788 


084825 


065827 


086704 


63 






64 


070300 


080460 


081625 


982733 


083805 


084842 


066843 


086800 


64 




66 


0.070320 


0.080500 


0.081643 


0.082751 


0.083823 


0.084850 


0.986860 


0.086825 


66 




60 


070340 


080610 


081662 


082760 


083840 


084876 


986876 


O8684I 


66 




1 ^7 


070360 


080538 


081681 


082787 


083858 


084893 


086803 


086857 


67 




68 


070380 


080558 


081699 


082805 


083875 


984910 


086009 


086873 


66 




«0 


070400 


080677 


981718 


082823 


083803 


064027 


985925 


086888 


60 




1 
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LooARiTRMi of the Sum and DiFFsaENCS. 






M. 


SUM OR DIPPERENCB. 


M. 




1620 


1630 1 154<' 


1550 


I66O 


167<^ 


158<» 


159° 





0,986004 


0.9878320.088724 


0.989582 


0.990404 


0.991193 


0.991947 


0.992666 







1 


986920 


987847, 988739 


980595 


090418 


991206 


991059 


992678 


1 






2 


986936 


987862 988753 


989609 


990431 


991218 


091971 


992690 


2 






i 


986061 


9878771 988768 


989623 


990445 


991231 


091983 


092701 


3 






4 


986967 


987892 988782 


989637 


990458 


991244 


991996 


092713 


4 




• 


0.986983 


0.987907 0i988797 


0.989661 


0.990471 


0.991257 


0.992008 


0.902726 


6 




6 


986998 


967922 988811 


989665 


990485 


991270 


992020 


992736 


6 






T 


987014 


9879371 988826 


989679 


990498 


991282 


992032 


992748 


7 






8 


987030 


987952 988840 


989693 


990611 


991295 


992044 


992769 


8 









987015 


987968' 988865 


989707 


900525 


991308 


992057 


992771 







10 


0.987061 


0.9879830.988869 


0.989721 


0.990638 


0.0913210.992009 


0.992783 


10 




11 


987077 


987998 988884 


989735 


990651 


991333 


992081 


992794 


11 






12 


987092 


988013' 988898 


989749 


990665 


991346 


992093 


992806 


12 






U 


987108 


988028' 988913 


989763 


990678 


991369 


992105 


992817 


13 






14 


967124 


988O43I 088927 


989777 


990601 


991372 


992117 


992829 


14 




16 


0.9?»71390.9880580.988942 


0.989790 


0.990605 


0.9913840.9^130 


0.992841 


15 




14 


987165 


988073 988956 


080804 


990618 


991397 


992142 


992852 


16 






ir 


987170 


988088 


988970 


989818 


990631 


991410 


992154 


992864 


17 






18 


987186 


988103 


988985 


989832 


990644 


991422 


992166 


992876 


18 






19 


987202 


988118 


988999 


989846 


990668 


991435 


992178 


992887 


18 




20 


0.98V217 0.9881330.989014 


0.989860 


0.990671 


0.0014480.002100 


0.992896 


20 




21 


987233 


988148 


989028 


989873 


990684 


991460 


992202 


992910 


21 






22 


987248 


988163 


989042 


989887 


090607 


991473 


092214 


992921 


22 






23 


987264 


968178 


989067 


989901 


000711 


991486 


992226 


992033 


23 






24 


987279 


988193 


989071 


989915 


090724 


991498{ 992239 


992944 


24 




25 


0.987295 


0.9882080.989086 


0.989929 


0.990737 


0.99161i;0.992261 


0.092956 


26 




20 


987310 


088223 


989100 


989942 


990760 


991524 


992263 


992967 


26 






27 


987326 


988237 


989114 


989956 


090763 


991636 


992276 


992979 


27 






28 


987341 


988252 


989128 


989970 


990777 


991649 


992287 


992990 


28 






29 


987357 


988207 


989143 


089984 


090700 


991661 


992299 


993002 


29 




to 


0.987372 


0.988282 0.989157 


0.98U997 


0.990803 


0.0915740.002311 


0.093013 


30 




31 


987388 


988207 


989171 


990011 


090816 


991686 992323 


093024 


31 






32 


987403 


088312 


989186 


990025 


990820 


991599 992335 


093036 


32 






33 


987419 


988327 


989200 


000038 


99(t842 


991612 992347 


003047 


38 






84 


987434 


988342 989214 


090052 


990855 


991624 


992358 
0.002370 


993050 


84 




35 


0.987449 


.988356 . 989228 . 9900G6 


0.990868 


0.991637 


0.093070 


36 




36 


987465 


988371 989243 


990079 


990882 


991649 


992382 


093081 


36 






37 


987480 


088386 


080257 


990003 


990805 


991662 


992394 


993003 


37 






38 


987490 


988401 


989271 


990107 




991674 


992406 


993104 


38 






39 


987511 


088416 


989285 


990120 


090921 


991687 
0.091099 


992418 


993116 


30 




40 


0.087626 


. 088430 . 989300,0 . 990134 


0.990934 


0.992430 


0.903127 


40 




41 


987642 


988445 


989314 


000148 


990947 


991712 


992442 


993138 


41 






42 


087557 


988460 


989328 


000161 


990960 


991724 


992464 


993149 


42 






43 


087672 


988475 


989342 


090175 


090973 


991736 


992466 


993161 


43 






44 


987588 


988189 


989356 


990188 


990986 


991749 


992478 


903172 


44 




45 


0.987603 


0.988504 


0.989370 


0.990202 


0.000999 


0.991761 


0.9924890.093183 


46 




46 


987618 


988519 


989384 


990215 


991012 


991774 


992501 


993195 


46 






47 


987634 


988533 


989899 


990229 


991025 


991786 


002613 


993206 


47 






48 


987649 


988648 


089413 


090243 


091038 


991799 


092625 


993217 


48 






49 


087661 


088A63 


989427 


990256 


991051 


991811 


992537 


993228 


49 




60 


0.98767b 


0.988578 


0.989441 


0.090270 


0.991064 


0.991823 


0.992549 


0.993240 


60 




61 


987695 


088502 


989455 


090283 


091077 


99183G 


992560 


003251 


61 






62 


087710 


088007 


989469 


990297 


991090 


991848 


992572 


093262 


62 






63 


98772 


938622 


989483 


990310 


991102 


991860 


992584 


093273 


63 






^64 


967740 


088636 


989497 


990321 


991115 


991873 


992596 


993284 


54 




66 


0.U87766 


0.088651 


0.989311 


0.990337 


0.991128 


0.991884 


J. 992007 


0.998296 


65 




66 


987771 


888668 


989525 


990361 


991141 


991897 


992619 


998307 


66 






67 


987786 


988680 


989539 


090364 


991154 


9919111 


992631 


993318 


67 






M 


987801 


988695 


989553 


000378 


991167 


991922 


992643 


99332S» 


58 






69 


987816 


988709 


989567 


900301 


991180 


991934 


9926541 993340 


69 




. 1 
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TABLE XXIII. 
LooARiTHM9 of the Sum and Differescf.. 






M. 


SUM OR DIFFERBNCB. 


M. 




160O 


1610 


1620 


1630 


1640 


165« 1660 


1670 




0.099951 


0.001003 


0.99462a 


0.005203 


0.005753 


0.006261^0.006751 0.09719« 









099969 


004013 


994630 


005213 


995762 


006277 


996758< 997206 


1 








009974 


004024 


991640 


005222 


995771 


006285 


006766* 007214 


2 








099985 


094034 


994650 


095231 


995779 


996293 


9967741 997221 


9 








009996 


004045 


904660 


095241 


095788 


996302 


996782! 997228 


4 






0.909407 


0.001055 


0.991670 


0.095250 


0.095797 


0.996310 


0.9967899.997235 


5 






009418 


994066 


994680 


005960 


995906 


096318 


990797 


997842 


6 








009420 


004076 


094690 


095269 


995815 


996327 


996805 


997849 


7 








009440 


004087 


994700 


995978 


995823 


996335 


006812 


997857 


8 








999451 


994007 


991710 


995288 


995832 


996343 


996820 


997864 


9 






0.9094620.004108 


0.994719 


0.995297 


0.9958419.996951 


9.996828 9.907871 


19 






099479 


004118 


994729 


995906 


995899 


996359 


996835 


997278 


11 








909484 


004129 


994739 


995316 


995859 


996968 


996843 


997285 


19 








009405 


904130 


994749 


99S395 


995867 


906376 


996851 


997292 


13 








099500 004150 


994759 


995934 


995876 


996384 


996858 


997290 


14 






0.009517 0.094160 


0.094769-9. 995344 


9.095885 


9.996999 


9.996866 0.997306 


15 






009528 


004171 


994779 


995953 


995894 


996490 


996874 


997913 


16 








009530 


004181 


994789 


995962 


995998 


996409 


996881 


997980 


17 








099550 


004191 


094798 


995372 


995911 


996417 


996889 


997387 


18 








009561 


994202 


994808 


995381 


995990 


996495 


996806 


997334 


19 




90 


0.003572 0.004212;0.0O481M,0.0»59O0 


0.095928 


9.996433 


9.9969010.907941 


29 




21 


009683 


004923 


994828 


995999 


995997 


996411 


996911 


997348 


81 






99 


009504 


094233 


091838 


995400 


995946 


996449 


996919 


997355 


88 






99 


003605 


994213 


994847 


095418 


995954 


996157 


996997 


997962 


83 






94 


099616 


994254 


994857 


995427 


995969 


996465 


996931 


997369 


84 




9S 


.099627 .004964 .004867 10 .005430 


0.995972 


9.996473 


9.996042 


9.997376 


85 




96 


003698 


9»I274 


994877 


995446 


995980 


996482 


006949 


997383 


86 






9T 


003640 


994285 


994887 


995455 


995989 


996490 


996057 


007390 


87 






29 


093660 


004205 


994896 


995464 


995998 


9964*18 


996964 


997307 


88 






20 


903670 


094305 


994900 


995473 


VWVVD 


996596 


996972 


997401 


89 




90 


0.093681 0.094S16;0.994016 


0.005482 0.000015 


0.996514 


9.996979 0.097411 


30 




91 


003602 


004326 


004026 


005401 


996023 


996522 


996987 


007418 


31 






99 


003703 


991336 


004035 


005501 


006092 


996530 


996001 


007425 


38 






99 


903714 


004346 


004045 


005510 


006041 


996538 


997002 


007432 


33 






94 


903725 


004357 


004055 


005510 


996040 


996546 


097000 


097439 


34 




U 


0.003735 


0.004367 0.004064 


0.005528 


0.006058 


0.006554 


0.0970160.007445 


35 




96 


003746 


094377 


004074 


005537 


006066 


006562 


007024 


007452 


36 






97 


093757 


004387 


001084 


005546 


996075 


006570 


007031 


097450 


37 






98 


003768 


001308 


004003 


005554 


006083 


00657S 


097030 


007466 


38 






99 


003770 


001408 995003 


005561 


006002 


006586 


097046 


097473 


39 




40 


0.093789 


0.0944180.005013 


0.00:>573 


0.006100 0.006504 


0.007053 


0.097480 


40 




41 


093800 


094428 995022 


005582 


000100 


006602 


007061 


00748; 


41 






42 


993811 


004438 095032 


095501 


996117 


006610 


007068 


097493 


48 






49 


993822 


004448| 005041 


OO^iOOO 


090126 


006018 


007076 


007500 


43 






44 


993832 


0944501 995051 


005610 


906134 


006625 


007083 


097507 


44 




45 


0.903843 


0.0044000.995061 


0.005610 


0.006143 


'0.906633 


0.007000 


0.007514 


45 




46 


993854 


09J479 


005070 


005628 


006151 


096641 


007006 


007520 


46 






47 


993861 


994489 


005080 


005037 


096160 


096640 


007105 


007527 


47 






48 


09S87.» 


0i;4400 


005080 


00504(i 


096168 


006657 


007112 


007534 


48 






40 


003886 


004500 


005009 


006655 


00GI76 


006665 


007120 


007541 


40 




50 


O.U0389(i 


0.004510 


0.»05108,0.*J05664 


0.006185 


0.006673 


0.007127 


0.007547 


50 




51 


003907 


004520 


005118 


005072 


006103 


006G80 


007134 


007554 


51 






59 


09301b 


904540 


005127 


095681 


006202 


006688 


007141 


007561 


58 






59 


003028 


0C4550 


995197 


005600 


006210 


096606 


007140 


007568 


S3 






54 


0939;>0 


004500 


905140 


095603 


006210 


006704 


007156 


007574 


51 




55 


0.00395U 


0.004570 


0.mi5156 


0.005708 


0.906227 


0.006712 


0.007163 


0.007581 


65 




56 


9939GU 


00458U 


005165 


005717 


006235 


096720 


007170 


007588 


56 






57 


003071 


004500 


095175 


005726 


00G244 


996727 


007178 


007504 


67 






58 


0U30B2 


00400Q 


99.>184 


005735 


006252 


006735 


007185 


907601 


68 






50 


093002 


00.1610 


005104 


005744 


006260 


996743 


007103 


007608 


69 




1 
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Logarithms of the Sum and Dif'ferkxce. 






M. 


SUM OR DIFFERENCE. 


M. 




168° 


I690 1 170O 


171« 


1720 


1730 


174° 


175° 





0.997614 


0.9979960.098344 


0.008{>59 


J. 9080 11 


0.990180 


0.000404 


0.000586 







1 


997621 


998002, 098350 


908(K31 


908045 


990103 


999408 


900580 


1 






2 


99762b 


998008 998350 


9U8669 


998950 


b99l07 


999411 


9J9592 


2 






3 


997634 


998011' 998361 


998674 


998954 


999201 


909414 


909595 


8 






4 


997641 


998020 998366 


998679 


998958 

0.008003 


9j*920d 


. 999418 
0.900421 


990597 


4 




6 


0.997647 


0.9980260.998372 


0.098681 


0.090208 


0.009600 


5 




6 


997664 


998032 998377 


908680 


998967 


090212 


909424 


099603 


6 






7 


997661 


998038' 998383 


098601 


998971 


999216 


990427 


909605 


7 






8 


997667 


908014, 99S388 


998600 


998976 


90022:) 


909131 


999608 


8 






9 


997674 


998060 998301 


098703 


998980 


999224 


9!»9434 


909611 


9 




1(1 


0.997680 


0.998056 0.99h30ii 


0.99870b 


0.998081 


0.999227 '9. 9094 37 


0.999614 


10 




11 


997687 


998002 998101 


998713 


998989 


999231' 999440 


9996 1<> 


11 






12 


997693 


998068 998410 


998718 


998093 


990235 


999443 


999619 


12 






13 


997700 


908074, 908115 


998723 


908097 


999230 


999447 


999621 


13 






14 


C97706 


998080 


908421 
0.098426 


998728 
0.90H733 


999002 


990212 


999450 


999624 


14 




15 


0,9977 13 0.99b086 


0.999006 


0.9992460.999453 


0.999627 


15 




16 


997719 


9980921 908131 


908788 


999010 


909250 


999456 


999629 


16 






IT 


997726 


998008* 998437 


998742 


999015 


999254 


999459 


999632 


17 






18 


997732 


90810l| 998442 


998747 


999019 


990257 


999463 


999635 


18 






19 


997739 


998110 998448 


908762 


999023 


999261 999466 


999637 


19 




20 


0.997745 


0.998116 0.998453 


0.908757 


0.999027 


0.909265,0.999460 


0.999640 


20 




21 


997752 


998122, 998468 


998761 


999031 


909268 999472 


999642 


21 






22 


997768 


998128 908464 


998766 


9990i6 


999272 


099175 


999645 


22 






23 


997765 


99813S 998469 


998771 


999040 


999276 


999178 


999647 


23 






24 


997771 


9981391 998474 


998776 


999044 


999279 999481 
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097 
098 
098 
099 
100 
101 



101066 
1861102068 
108 068 
108 



139 104 



104 



107 



080027 



027 
080 027 

028 
098 



030 
080 
031 



081 



065 
065 
066 
066 
067 

067 



060 

070 



105 070 
106071 



071 



028 
028 
029 
029 
029 



082 
083 
088 
083 
038 
084 
034 
034 
084 



020 

086 



086 
086 

086 
086 
036 



024 
024 
025 
026 
025 



025 
025 
025 
026 
026 



029026 



096 

026 



080026 



030 
080 

030 



081 
081 



081 
081 
082 
082 
032 



021 
021 
021 
022 
022 



022 
022 
022 
022 
023 



097 
027 
027 



081097 



097 
098 



098 
028 
098 
096 
028 



018 
018 
018 
018 
019 



019 
019 
019 



010016013 



019016 



023 
023 
023 
028 
023 
098 
024 
094 
024 
024 



019 
090 
020 



024 
024 
025 



025 



016 
016 
015 
016 
015 



016 
016 
016 



016 
016 



020 
020 



021 
021 



021 
021 
021 



025 021 



v21 



012 

012000 
012*009 
012 009 
012 000 



012 
013 
018 



013 



018 
018 



016018 



020 016 OU 
020 017 018 



017 
017 



020017 



017 



or 

017 
018 



018 



000006 



009 
009 
009 
010 
010 



018 
014 
014 



017 014 



OU 



014 
014 
014 



018 014 



014 



006 
006 
006 
006 



006 
006 
006 



006 008 



006003 
006 008 



006 
010 007 



010 



010 



010 
010 
01 1 
Oil 

oil 



003 

008 
003 
003 
003 



003 
008 
008 



010 
010 
010 007 
010 007 
010 007 



007 



010 007 
010 007 
010 



007 
007 



007 
007 



003 
003 
008 
003 
003 



003 
008 
003 



007 003 
007 003 



003 
003 



007 004 



001 
004 



Dur. 



832 
830 
828 
826 
828 



821 
818 
816 
814 
811 



309 

307 

805 

808 

800 

208"" 

296 

294 

299 

990 



288 
287 
286 
288 
281 



279 
278 
276 
274 

272 



:717 858822 286 251 



360 824 



|721 

,725 862826 

730'365328 

735 308'331 



288 
290 
292 
294 



916 
216 

217 

266bll9| 
2571221 1 



179148 



252 
253 



180 
181 
1188 

list 



144 
145 
146 
147 



108 072 
108 072 



100 
109 
110 



072 

073 
073 



086 
086 
086 
037 
037 



082 

032 
033 
038 
083 



029 



025 



021 



018 



014 



099 095 092 



018014 



020 
020 
020 



025 

026 



022018 



014 



022 



018 015 



096022 



018 



015 



on 

Oil 
OU 
Oil 

on 



007|004 
007 004 
007 001 
007,004 
007!004 



270 
278 
276 
274 
272 
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180 TABLE XXIV. | 


Logarithms 


ofNuMBEM. 1 




M... 


1 


8 


S j 


4 


5 


1 6 T « 8 « » 
1 


Diff. 




100 1 204120 20I3U1. 204<M>2. 2041133 


2U5204 


20547J 


: 20574-> 206016 206286 8J6556 


271 




161 , 30682G 2070UC 207365* 207634 


207901 


208173 


208441 20^710 2J8979 2002« 


soo 






162 . 209515 209783' 210051' 210319 


2105 Vi 


210853 


211121 21138b. 21IG5I 811921 


w 






163 ! 21219b 2 12 151 212720 81296<i 


913252 


21351^ 


213783 2I40I!A 214314 214570 
21U430 216691 216957 217221 


966 






161 ' 214811 215100, 2153 


73 215638 
10 218273 


215902 
218536 


214 

21 


5161 


264 




165 , 217181 217747' 21M> 


CT9S 


219060. 2193-23 21958.> 219846 


Att 




166 1 220108 220370; 220631 • 220692 


221153 


221414 


221675 221936 222193 222456 


961 






167 


222717 222970" 223236* 223496 


223756 


22IOI0 


284274- 284533 224798 82*051 


859 






166 


225309 22556b. 225820 220084 


226342 


228600 


' 22685fei 227115; 287372 287630 


958 






169 


227887 228144 


228400^ 228657 
230900 231215 


2-28913 
23147U 


22il70 
231721 


! 28W26 229682! 2 
, 231ii7l» 832234. 2 


^29938 83019S 


956 




170 : 230449 23U701 


I324»8 832712 j 


855 




171 


232996 2332501 233504; 233757 


234011 


231264 


1 23451; 


234770 835083 235276 


853 






172 


235528 235781 236033 236285 


236537 


236789' 237041 


837898 837544 837795 


858 






173 


2380S6 238297! 23854'?; 238799 


239049 


23930C 


23955C 


\ 239800' 240050 240300 


850 






174 


240549 210799: 2ll01h' 241297 


241547 
244030 


241795; 242044 
214::77! 24452 j 


242293 2425 


41 
19 


242790 


849 




175 


243034 213280 24353l| 243782 


tiAVi% 2450 


245206 


847 




176 


245^13 245759! 2460961 246252 


246499 


246745 


' 246991 


24723 


71 247482 247788 


216 






177 


24/973 218219: 248464' 218709 


218954 


24919^ 


2J9I42 


\ 219687 249932 850176 


815 






178 


250420 250661; 250908! 251151 


251395 


251638 


251882 


. 852125 8.)8368 258610 


343 






179 


2i2853 2530'.>0 


253338; 253580 
255755. 255996 


253822 
256237 


25406i 
250477 


854S0< 
85671^ 


» 5545481 851790 255031 


848 


' 


180 


255273 255514 


\ 856958' 857198 257439 


811 




181 


257679 257919 25S158! 258398 


258637 


258877 


2591 U 


1 8593551 259594 259833 


839 






182 


260071 200310 260 J lb. 260787 


261025 


261263 


' 261501 


261739J 261976 262214 
\ 264109< 264346 264582 


838 






183 


202151 262688 202926 263163 


263399 


26363£ 


263873 


237 






181 
185 


264818 265051 26.Vi90 265525 


265761 


265996 


866232 


\ 266467] 266702 266937 


835 




267172 267400 267641 


267875 


268110 


268344 


26857) 


J 2688121 209046 269279 


234 




186 


269513 269746| 209980 


270213 


270446 


27067S 


) 2709U 


I 271144 271377 871609 


833 






187 


271842 2720741 272306 


272538 


272770 


273001 


273232 


\ 873461! 273696 273927 


832 






1S8 


274158 274389; 27402O 274850 


275081 


275311 


27554: 


I -275772 276002. 276232 


230 






189 


276462 2766921 2769211 27715l| 


277380 


277609, 2778381 2780671 2782961 278525 


229 




rint 
Diff. 

27T~ 


SECOND DtPFEtENCC. 


Diir. 


200 
74 


100| 90 


80 70; 60 
30 20' 22 


50 
lb 


40 
15 


30 30 


10 9 
04 OS 


8 
03 


7 
03 


6 
02 


5|4 
02 01 


3 ; 8 


1 


37 


33 


11 


07 


01 01 


00 


271 




260 


74 


37 


33 


30 26* 22 


19 


15 


11 


07 


04 03 


03 


03 


02 


02 


01 


01 01 


00 


269 






267 


75 


38 


34 


30 20 22 


19 


15 


11 


07 


04 0^ 


03 


03 


02 


02 


01 


or 01 


00 


267 






206 


75 


38 


31 


30 26 23 


19 


15 


11 08 


04 03 


03 


03 


02 


02 


02 


01 01 


00 


266 






261 


70 


38 


34 


30 20; 23 


19 


15 


11! OS 


04, 03 


03 


OS 


02 


02 


02 


01; 01 


00 


264 




202 


70 


38 


34 


30 27 23 


19 


15 


111 08 


04! 03 


03 


03 


02 


02 


02 


oil 01 


00 


262 




2G1 


77 


38 


34 


31 27 23 


19 


15 


11' 08 


04 03 


03 


03 


02 


02 


O-if 


01 01 


00 


261 






259 


77 


39 


35 


31 27 23 


19 


15 


12' 08 


04 03 


03 


03 


02 


02 


02 


01 01 


00 


259 






258 


77 


39 


35 


31 27' 23 


19 


15 


12' 08 


04 03 


03 


03 


02 


02 


02 


01 01 


00 


258 






256 


78 


39 


35 


31 27! 23 


19 


16 


12' 08 


04 04 


03 


03 
03 


02 


02 


02 


on 01 


00 


256 




2i5 


78 


39 


35 


31 27 


24 


20 


10 


12 08 


04 04 


03 


02 


02 


02 


01 


01 


00 


255 




253 


79 


89 


35 


32 28 


24 


20 


10 


12 08 


04 04 


03 


03 


02 


02 


02 


01 


01 


00 


853 






252 


79 


40 


30 


32 28 


24 


20 


16 


12 08 


04 04 


03 


03 


02 


02 


02 


01 


01 


00 


853 






250 


80 


40 


30 


32 28 


24 


20 


10 


12 08 


04 04 


03 


03 


02 


02 


02 


01 


01 


00 


850 






249 


80 


40 


30 


32 28| 24 


20 


16 


12 08 


04; 04 


03 


03 


02 


02 


02 


01 


01 


00 


819 




217 


bl 


40 


30 


32 28, 21 


20 


10 


12 


08 


04' 04 


03 


03 


02 


02 


02 


01 


01 


00 


247 




246 


81 


41 


37 


32 28* 21 


20 


10 


12 


08 


04 04 


03 


03 


02 


02 


02 


01 


01 


00 


246 






215 


82 


41 


37 


33, 29; 25 


20 


16 


12 


08 


01 04 


OS 


03 


02 


02 


02 


01 


01 


00 


245 






243 


82' 41 


37 


33 29i 25 


21 


16 


12 


08 


04 01 


03 


03 


02 


02 


02 


01 


01 


00 


243 






242 8 J 41 


37 


33 29 


2^ 


21 


17 


12 


08 


04 04 


03 


03 


02 


02 


02 


01 


01 


00 


242 




211 


83 4i; 37 


33 29 


231 21 


12 


08 


04 


04 


03 


03 


02 


02 


02 01 


01 


00 


241 




239 


8|l 42 38 


33 29 25 


21 


17 


13 


08 


04 


04 


03 


OS 


03 


02 


02 01 


01 


00 


239 






238 


84* 42 38 


34 29 25 


21 


17 


13 


08 


04 


04 


03 


03 


03 


02 


02 01 


01 


00 


238 






237 


84' 42' 38 


34 30 25 


21 


17 


13 


08 


04 


04 


OS 


03 


03 


02 


02 01 


01 


00 


337 






23 > ! 85 


42' 38| 31 30; 20 
43 38! 34 30;' 20 


21 


17 


13 


09 


04 


04 


03 


03 


03 


02 


02 01 


01 


00 


235 




231 


85 


21 


17 


13 


09 


04, 04 


"OS 


03 


03 


02 


02 


01 


01 


00 


234 




233 


86 43 391 34 30; 26 


2'£ 


17 


13 


09 


04 04 


03 


OS 


OS 


02 


02 


01 


01 


00 


333 






232 


86 43 39 35' 30' 20 


ri 


17 


13 


09 


04 04 


03 


03 


03 


02 


02 


01 


01 


00 


232 






230 


87i 44 39 351 3o' 20 


25e 


17 


13 


09 


04 04 


03 


03 


03 


02 


08 


ot 


01 


00 


230 




1 22t» 


87 44 39 35 31! 27 


21 


17 


13 


09 


04 04 


03 


OS 


03 


02 


02 01 


01 


00 


220 




» 
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TABLE XXiV. 181 


LOOARITUMB of NuMDBRS. 


N«B. 





1 


2 


3 


4 


6 


6 


7 


8 





Fini 
Diff. 


190 


278754 


278982 


279210 


279439 


279667 


i7989{ 


I 280128 


280361 


280678 


280806 


228 


191 


9S10S3 


281261 


281488 


281715 


28194S 


* 282161 




282622 


282849 


283076 


227 


192 


283301 


283527 


283753 


283979 


284209 


28443 


1 284656 


284882 


286107 


285882 


226 


19S 


2855^57 


285782 


286007 


286232 


286457 


286681 


I 986905 


287130 


287354 


287578 


224 


194 


287802 


288026 




288473 


28869« 


28892( 


> 280143 


289366 


289689 


289812 


223 
222 


105 


290035 


290257 


200480 


290702 


290925 


291141 


r 291369 


291591 


291813 


292034 


196 


292256 


292478 


292099 


292920 


293142 


293861 


1 293584 


293804 


294026 


294246 


221 


197 


294466 


294687 


294907 


295127 


295347 


295661 


' 295787 


206007 


206226 


296446 


220 


196 


296665 


296885 


297104 


297323 
299507 


207542 


297761 


297979 


208198 


298416 


298636 


219 


199 


298853 


299071 


299289 


299725 


299941 


\ 200161 


300378 


800596 


800818 


218 


--^00 


801030 


301247 


301464 


301681 


301898 


3021 U 


802331 


302547 


302764 


302980 


217 


201 


303196 


303412 


303628 


303844 


304060 


804275 


804491 


304706 


804921 


806186 


216 


202 


305351 


305566 3067811 


305996 


306211 


306425 


3066391 


306864 


307068 


807282 


214 


20t 


307496 


307710 


307924 


308137 


308351 


808564 


308778 


308991 


809204 


809417 


213 


204 


309630 


309843 


310050 


310268 


310481 


310693 


310906 


811118 311380 


311542 


212 


205 


311754 


311966 


312177 


312389 


312600 


312812 


813023 


818231 818446 


813666 


211 


206 


313867 


314078 


314289 


314499 


814710 


314920 


316130 


815341 


316551 


815761 


210 


207 


315970 


316180 


316390 


316599 


316809 


817018 


817227 


317437 


817646 


817856 


209 


208 


318063 


318272 


318481 


318689 


318898 


310100 


319314 


319623 


319731 


319938 


208 


209 


320146 


320354 


320562 


320769 


320977 


821184 


821391 


321599 


321806 


322012 


207 


210 


322219 


322426 


322633 


322839 


328046 


323252 


328468 


323666 


823871 


824077 


206 


211 


324283 


824488 


324694 


324900 


325106 


325310 


326516 


325721 


325926 


326131 


205 ' 


212 


326336 


326541 


326745 


326950 


827166 


827360 


827663 


827768 


827972 


328176 


204 


213 


328380 


328583 


328787 


328091 


829194 


329398 


829601 


329605 


830008 


830211 


203 


214 


330414 


330617 


330820 


831022 


331225 


331427 


881680 


331882 


382034 


332236 


202 


215 


332438 


332610 


332842 


333044 


833246 


833447 


388649 


833850 


3840.H 


834253 


202 


216 


334454 


334655 


334856 


336057 


835257 


886468 


886669 


836869 


336059 


336260 


201 


217 


336460 


336660 


336860 


337060 


3S7260 


887469 


337659 


837868 


838058 


388257 


200 


218 


338457 


338656 


338855 


839054 


830258 


389461 


889660 


889849 


840047 


840246 


199 


219 


340444 


310642 


340841 


341030 


341287 


841436 


841682 


341830 


842028 


342226 


198 




•lOOIID DIFPCRBNOB. 




Firat Oiff. 




Flnt Die 


2001 


DO 90 


» 


» 70 


6C 


\ 50 


40 


80 


20 


10 


9 


8 


7 


6 6 


4 


3 


2 


1 


22<5 


8b 


44 39 


3< 


» 31 


21 


\ 22 


18 


18 


09 


04 


04 


04 


08 


03 02 


o: 


I 01 


01 


00 


228 


227 


88 


44 40 


3. 


S 31 


2C 


( 22 


18 


13 


09 


04 


04 


04 


03 


03 02 


O: 


i 01 


01 


00 


227 


220 


88 . 


14 40 


3, 


5 31 


27 


22 


18 


13 


09 


04 


04 


04 


03 


03 02 


0] 


t 01 


01 


00 


220 


229 


80 


14 40 


3< 


5 31 


21 


2-2 


18 


13 


09 


04 


04 


04 


03 


03 02 


02 


I 01 


01 


00 


226 


223 


89 


15 40 


3< 


} 31 


23 


22 


18 


13 


09 
09 


04 


04 


04 


03 
03" 


93 02 
03 02 


0. 
0: 


. 01 


01 


00 


223 
222 


222 


90 i 


15 40 


3< 


} 31 


27 


23 


18 


13 


04 


04 


04 


£ 01 


61 


00 


221 


90 ^ 


15 41 


3( 


3 32 


27 


23 


18 


14 


09 


06 


04 


04 


03 ( 


98 02 


Oj 


01 


01 


00 


221 


220 


91 ' 


16 41 


3( 


% 32 


27 


23 


18 


14 


09 


06 


04 


04 


03 ( 


}3 02 


02 


01 


01 


00 


220 


219 


91 I 


16 41 


3' 


r 32 


27 


23 


18 


14 


09 


05 


04 


04 


03 < 


»3 02 


0*i 


01 


01 


00 


219 


218 


92 ^ 


16 41 


81 


r 32 


2fa 


23 


18 


14 


09 


05 


04 


04 


03 i 


)3 0:^ 


Oi 


01 


01 


00 


218 


217 


92 1 


16 42 


3: 


r 32 


2ti 


23 


18 


14 


09 


05 


04 


04 


03 ( 


13 02 


02 


01 


01 


00 


217 


216 


93 ^ 


16 42 


81 


r 32 


2« 


28 


19 


14 


09 


05 


04 


04 


08 ( 


)3 02 


0^ 


01 


01 


00 


216 


2U 


93 < 


17 42 


31 


r 33 


28 


23 


19 


14 


09 


05 


04 


04 


03 i 


>3 02 


0:i 


01 


01 


00 


214 


213 


94 ^ 


17 42 


3i 


i 33 


28 


23 


19 


14 


09 


05 


04 


01 


03 ( 


)3 02 


0/ 


01 


01 


00 


213 


212 


91 < 


17 43 


3e 


\ 33 


28 


24 


19 


14 


09 


05 


04 


Oft 


03 i 


)3 02 


OS 
OS 


01 
01 


01 


00 


212 


211 


95 < 


17 43 


Sf 


» 33| 28 


24 


19 


14 


09 


05 


04 


04 


*0i C 


n 02 


01 


00 


211 


210 


95 < 


18 43 


3fc 


( 33> 29 


24 


19 


14 


lu 


05 


04 


04 


03 ( 


»3 02 


01 


01 


01 


00 


210, 


200 


96 < 


18 43 


Zt 


» 83 


29 24 


19 


14 


10 


05 


04 


04 


03 ( 


»3 02 


0> 


01 


01 


00 


209 


208 


96 < 


18 43 


3t 


» 31 


29 24 


19 


14 


10 


05 


04 


04 


03 ( 


^3 02 


0:^ 


01 


01 


00 


208 


207 
206 


97,4 
97 4 


18 44 

19 44 


3S 
8S 


34 


29 24 


19 
19 


14 
15 


10 
10 


05 
05 


04 
04 


04 


03 C 


»3 02 
"3"02 


02 
02 


01 
01 


01 

"oi 


00 


207 


34 29 


21 


04 


03 C 


00 


206 


295 


98 4 


19 44 


39 


34 29 


24 


20 


15 


10 


05 


04 


04 


03 C 


3 02 


02 


01 


01 


00 


206 


204 


98 4 


9 44 


3fl 


34 29 


2^ 


20 


15 


10 


05 


04 


04 


03 


3 02 


02 


01 


01 


00 


204 


203 


98 4 


9 44 


3iJ 


34 


30 


25 


20 


15 


10 


05 


04 


04 


03 fl 


3 02 


02 


01 


01 


00 


203 


202 


99 fi 


45 


30 


35 


30 


25 


2i) 


15 


10 


05 


04 


04 


03 


3 02 


02 


01 


01 


00 


202 


201 


99 5 


45 


40 


35 


30 


25 


20 


15 


10 


06 


04 


04 


03 € 


3 02 


02 


01 


01 


00 


201 


2»0 


100 fi 


45 


40 


35 


30 


25 


20 


15 


10 


05 


04 


04 


03 C 


3 02 


02 


01 


01 


00 


200 


109 


5 


46 


40 


35 


30 


25 


20 


15 


10 


05 


05 


04 


04 C 


3 03 


02 


02 


01 


01 


109 


108 


5 


1 46 


40 


35 


80 


25 


20 


15 


10 


05 


05 


04 


04 C 


8 03 


02 


02 


01 


01 


198 


. 1 
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- 


LooARiTHHs of Numbers. 




N«n. 





1 


3 


8 


4 


8 


6 


. 7 


8 


9 


Flnt 


2'iO 


SI3423 


84263C 


842bi: 


r 843016 


848218 


843409 843606 


843803 3139901 841196 


107 


231 


a 14393 


S4458t 


84478< 


» 814081 


845178 


845374 


845570 


345766 84596. 


i 846157 


196 


932 


S4«3«3 


840541] 


346744 


I 846940 


847185 


847330 


347585 


847720 34791, 


i 848110 


196 


223 


3483<I5 


84&50(] 


348694 


{ 348880 


349083 


849278 


849478 


849666 84980( 


» 850054 


194 


321 


35024H 


860449 


85063< 


1 850829 


861038 


851816 


861410 


851601 


;| 8617M 


1 851!i90 


1V8 


22» 


352l»3 


3;-»337(] 


S6256t 


) 853761 


353954 


353147 


358889 


85358J 


t| 85372^ 


1 853910 


1&8 


2M 


354108 


854301 


354491 


1 354685 


354876 


355068 


865860 


8^46^ S5504S 


i 855836 


103 


^27 


356020 


856317 


85640C 


\ 856599 


856791 


856081 


857178 


857863 


867664 


1 857741 


Ul 


23^$ 


857935 


858135 


85831f 


858506 


858696 


868886 


859076 


86936€ 


85946( 


1 850646 


190 


229 
290 


359835 


360085 


860212 


860404 


860593 


860788 


860972 


861161 


36I36( 


» 861539 


189 

188 


361728 


861Q17 


862104 


862294 


363483 


862671 


868859 


863048 


I 8683S( 


1 863434 


231 


363012 


363800 


86306e 


864176 


364868 


861651 


864789 


364930 


365111 


i 866301 


188 


233 


365488 


865675 


86686S 


360040 


866386 


866428 


8666IOI 


866796} 866962 


\ 867170 


187 


23J 


•07356 


807543 


367728 


367915 


868101 


868287 


868473 


868669 86884J 


» 869080 


186 


234 


369216 


869401 


860587 


369773 


869958 


870148 


870328 


3705 ISJ 87060C 


\ 870888 


185 


235 


371068 


371253 


371437 


871082 


371807 


871991 


372175 


873360 


372544 


I 872728 


184 


2S5 


373913 


373006 


373280 


873464 


873648 


878881 


374015 


374198 


87488^ 


1 874565 


184 


337 


374748 


874932 


875115 


875298 


8754S1 


875664 


376846 


876039 


37631S 


\ 876391 


188 


238 


376677 


376759 


376912 


377124 


377306 


377488 


877670 


877853 


1 878034 


1 878216 


I8i 


239 


378508 


878580 


378761 


378943 


879184 


379306 


879487 


8796681 87O04fi 


880030 


181 


340 


380211 


380892 


380573 


880754 


380935 


381115 


881296 


881476, 881657 


381837 


181 


211 


383017 


882197 


382877 


382557 


882737 


382917 


888097 


883377 


38345C 




180 


243 


383815 


883995 


384174 


384358 


384533 


884712 


381891 


385070 


38534fi 


385428 


179 


243 


885606 


385785 


386964 


886142 


886321 


386499 


886677 


386856 


887034 


887213 


178 


244 


387390 


387568 


387746 


887924 


388101 


888379 


388457 


388684 


888811 


388089 


178 


245 3S91<H>| 


389843 


389521 


389698 


889b75 


890053 


890228 


890405 


39058^ 


390759 


177 


246 


390935 


391112 


891288 


891164 


391611 


391817 


891998 


393169 


393345 


892681 


170 


247 


3U2697 


393873 


893049 


893324 


893400 


893676 


893751 


393926 


394101 


894877 


.176 


348 


394452 


304627 


394862 


894977 


395153 


395886 


395501 


895676 


39586(1 


396085 


175 


249 


396190 


890374 


396548 


896728 


396896 


897071 


397846 


397419 


897699 


897766 


174 




trim 

Diir. 


•BOOND DlFFeiENCB* 


Fine 
Diff. 




IWJ 


iiO\ 80 


70 


60 


6C 


40 


10 30 


1 


D 9 


8 


7 


6 


6 


4 


8 


a 


1 


197 


51 


46 


41 


86 


31 


25 


20 


15 10 


0. 


S 05 


04 


I 04 


08 


03 


02 


02 


01 


01 


197 




196 


61 


46 


41 


86 


31 


3€ 


20 


16 10 


0. 


> 05 


04 


L 04 


03 


03 


02 


02 


01 


01 


196 






195 


51 


46 


41 


86 


81 


26 


31 


15 10 


0. 


S 05 


04 


04 


03 


03 


08 


02 


01 


01 


196 






194 


62 


46 


41 


80 


31 


36 


31 1 


15 10 


0, 


S 05 


04 


04 


03 


03 


08 


02 


01 


01 


194 






193 


53 
62 


47 

47 


41 
42 


36 
"36 


81 

81 


20 
80 


31 1 
31 


16 10 
16 10 


0. 

0. 


} 05 
r 05 


04 

04 


04 
04 


03 

03 


03 
03 


02 

02 


02 


01 


01 


193 




192 


01 


01 


192 




191 


63 


47 


42 


87 


81 


26 


31 ] 


16 10 


0. 


> 05 


OJ 


01 


03 


03 


02 


03 


01 


01 


191 






lUO 


53 


47 


42 


87 


82 


26 


31 ] 


16 11 


Oi 


> 05 


04 


04 


03 


03 


02 


02 


01 


01 


190 






189 


53 


48 


42 


87 


82 


26 


21 1 


IG 11 


0{ 


} 05 


04 


04 


03 


03 


08 


02 


01 


01 


189 






188 


58 


48 


43 


37 


82 


37 


31 ] 


6 11 


01 


\ 05 


01 


04 


03 


OS 


02 


08 


01 


01 


188 




lb7 


53 


48 


43 


37 


82 


87 


81 ] 


() 11 


02 


> 05 


04 


04 


03 


08 


02 


02 


01 


01 


18T 




186 


54 


48 


43 


88 


83 


27 


21 ] 


6 11 


02 


> 05 


04 


04 


03 


08 


08 


08 


01 


01 


186 






185 


54 


49 


43 


38 


33 


37 


22 1 


6 11 


9J 


> 06 


04 


04 


03 


08 


02 


02 


01 


01 


185 






184 


64 


49 


48 


38 


38 


27 


23 1 
22! 1 


6 11 


02 


05 


04 


04 


08 


08 


08 


02 


01 


01 


184 






183 


65 


49 


44 


38 


88 


27 


6 11 


OS 


06 


04 


01 


03 


08 


03 


08 


01 


01 


188 


' 


Ife3 


55 


49 


41 


88 


S3 


28! 221 1 


6 11 


OJ 


05 


01 


01 


03 


03 


02 


08 


01 


01 


183 




181 


55 


60 


44 


39 


38 38! 23| 1 


7 11 


oc 


; 06 


04 


04 


03 


08 


02 


02 


01 


01 


181 






180 


56 


50 


44 


89 


83 


28 28 1 


7 11 


Ofi 


05 


04 


04 


08 


08 


02 


02 


01 


01 


180 






179 


66 


60 


45 


89 


84 


88 22 1 


7 11 


Ofi 


05 


04 


04 


03 


08 


02 


02 


01 


01 


179 






178 


56 


61 


45 
45 


39 

40 


31 
84' 


28 22 1 
28! 23 1 


7 11 


Ofl 


05 


04 


04 


03 


03 


08 

"02 


02 


01 


01^ 


1/a 




177 


56 


51 


7 11 


0(] 


05 


05 


04 


03 


08 


02 


01 


01 


177 




176 


57 


51 


45 


40 


81 


28 28 1 


7 11 


00 


05 


05 


01 


03 


08 


03 


02 


01 


01 


176 






175 


57 


51 


46 


40 


34 


29' 23| 1 


7 11 


00 


05 


05 


04 


03 


03 


02 


08 


01 


01 


176 






174 


67 


62 


46 


40 


84 


29 


23 1 


7 11 


0(1 


05 


06 


01 


03 


03 


02 


08 


01 


01 


174 










































I 
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183 




LooARiTiiMs of Numbers. 




S50 





1 


2 


3 


4 


« 1 


6 


7 


8 





FInt 


S97940 


398114 


896283 


39840 


1 398634 


398808 


398981 


309154 


30932t 


309551 


173 


%n 


399074 


309847 


40002( 


40019 


S 400365 


400538 


400711 


400883 


401051 


401228 


173 


SS2 


401401 


401573 


401741 


40191 


T 401069 


402261 


402433 


402605 


402771 


4029-19 


172 


s>s 


403121 


40329^ 


403461 


40363 


5 403807 


403978 


404149 


404321 


40449J 


404003 


171 


254 


401831 


43500) 


405 17i 


405344 


9 405517 


4050A8 


405 


8.>8| 
561 


406029 


40619S 


400370 


171 


25» 


406540 


406711 


400881 


40705 


1 407221 


407391 


407 


407731 


407001 


406070 


170 


2->e 


408240 


408110 


40857S 


408741 


» 408918 


409087 


400257 


409426 


409592 


409764 


100 


2.>7 


400933 


410102' 410271 


41044( 


» 410609 


410777 


410946 


411114 


411289 


411451 


109 


2^8 


411020 


411788 41l9.)C 


41212^ 


1 412293 


412461 


412029 


412796 


412904 


413132 


108 


259 


413300 


4134671 413635 


41380; 


t 413970 


414137 


414305 


414472 


414039 


414806 


167 
107 


260 


414073 


415140, 4U307 


41547^ 


1 415641 


415808 


415974 


416141 


416304 


410474 


201 


416641 


410807 


416973 


417131 


1 417306 


417172 


417038 


417804 


41797(1 


418136 


106 


202 


418301 


418107 


418633 


41879C 


) 418004 


419129 


419295 


419460 


419025 


419791 


165 


2f>S 


419950 


420121 


420280 


42045J 


1 420616 


420481 


420945 


421110 


421273 


421439 


165 


iGl 


421 


601 
246 


421708' 421933 


42209] 


r 422201 


422426 


422590 


422754 


422918 


423089 


164 


■M5 


423 


423410 


423574 


423731 


r 423901 


424065 


424228 


424392 


424555 


424718 


104 


2GG 


424882 


425015 


4S5208 


425371 


t 425534 


425097 


425860 


426023 


42618fl 


426349 


103 


207 


426511 


420074 


421^7 


42699£ 


) 427161 


427324 


427486 


427648 


427811 


427973 


163 


268 


428135 


428297 


428159 


428021 


[ 428783 


428944 


420106 


429268 


429429 


429591 


162 


2G9 


429752 


429014 


430075 


4802S( 


\ 430398 


430559 


430720 


430881 


43104:2 


431203 


161 


270 


431301 


431525 


431085 


43184C 


i 432007 


432167 


432328 


432488 


432649 


438809 


160 


271 


432060 


43313a 


433290 


433451 


} 433610 


433770 


433930 


434090 


43425<J 


434409 


160 


272 


434569 


431729 


434888 


43504^ 


\ 435207 


435367 


435526 


435685 


435844 


436004 


159 


273 


4361(t3 


430322 


436481 


436641 


\ 436799 


436057 


437116 


437275 


437433 


437502 


159 


271 


437751 


437909 


438068 


4S822f 


\ 438384 


438542 


438701 


438859 


439017 


439175 


158 


«5 


43933^ 


439491 


439648 


43980t 


\ 439964 


440122 


440279 


440437 


440594 


440752 


158 


270 


4409011 


441066 


441224 


441381 


441538 


441605 


441852 


442009 


442166 


442323 


157 


277 


4424SU 


442637 


442793 


442951 


\ 443107 


443263 


443420 


443576 


443732 


443889 


157 


278 


444045 


444201 


444357 


444512 


\ 444660 


444825 


444981 


445137 


445298 


445449 


156 


279 


445604 


445760 


445915 


446071 


446226 


446382 


446537 


446693 


44684(j 


447003 


155 




F'tnt 
Diff. 


SECOND DlFPEReNCB. 


Fine 

Dur. 




too 


90 


80 


70 


60 


60 


40 
23 


30 
17 


20 
12 


1 



9 
S 05 




7 


6 


5 


413 


2 


1 


173 


5b 


62 


46 


40 


35 


29 


» 64 


03 


03 


02 02 


01 


01 


173 




172 


58 


52 


47 


41 


35 


29 


23 


17 


12 


04 


[» 05 


02 


> 04 


03 


03 


02 


02 


01 


01 


172 






171 


59 


63 


47 


41 


35 


29 


23 


18 


12 


04 


[> 05 


OJ 


> 04 


04 


03 


02 


02 


01 


01 


171 






170 


5fl 


53 


47 


41 


35 


30 


.24 


16 


12 


04 


[> 05 


OS 


1 04 


04 


03 


02 


02 


01 


01 


170 






100 


59 


53 


47 


41 


35 

30 


30 


21 


Ih 


12! W 


1> 05! 04 
5 05; 0. 


01 
04 


04 

04 


03 
03 


02 
02 


0^ 
02 


01 


01 


160 




168 


59 


54 


48 


42 


30 


k4 


18 


12 04 


01 


01 


108 




167 


00 


54 


4H 


42 


36 


30 


24 


18 


12 04 


i 05 


Oj 


01 


04 


03 


02 


02 


01 


01 


107 






166 


00 


54 


48 


42 


30 


30 


24 


lb 


12 04 


* 05 


05 


04 


04 


03 


02 


02 


01 


01 


100 






165 


01 


55 


48 


42 


36 


30 


24 


18 


12 04 


i 05 


Oa 


04 


04 


03 


02 


02 


01 


01 


165 






164 


01 


56 


49 


43 


37 


30 


24 


18 


12 0< 


} 05 


0.1 


04 


04 


03 


02 


02 


01 


01 


164 




163 


01 


55 


49 


43 


37 


31 


25 


18 


12 


K 


> 06 


05 


04 


04 


03 


02 


02 


01 


01 


163 




162 


63 


56 


49 


43 


37 


31 


25 


19 


12 


0< 


i 00 


OS 


04 


04 


03 


02 


02 


01 


01 


162 


" 




161 


62 


56 


50 


44 


37 


31 


25 


19 


12 


0< 


> 06 


05 


04 


04 


03 


02 


02 


01 


01 


161 






160 


63 


56 


50 


44 


38 


31 


25 


19 


13 


0( 


I 06 


05 


04 


04 


03 


03 


02 


01 


01 


160 






159 


63 


57 


50 


44 


38 


31 


25 


19 


13 


(H 


i 06 


05 


04 


04 


03 


03 


02 


01 


01 


159 




168 


63 


57 


51 


44 


38 


32t 25 


19 


18 


M 


( 06 


05 


04 


04 


03 


03 


02 


01 


01 


158 




157 


64 


57 


51 


45 


3« 


32' 26 


19 


13 


0( 


i 06 


05 


04 


04 


03 


03 


Ok 


01 


01 


167 






156 


64 


58 


51 


45 


39 


82l 


26 


19 


13 


M 


00 


05 


04 


04 


03 


03 


02 


01 


01 


156 






156 


65 


58 


52 


45 


39 


33 


26 


19 


13 


0( 


06 


05 


05 


04 


03 


03 


02 


01 


01 


155 
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LOOARITIIMS of NUMBERS.- 


NVK 





1 


' 


3 . 


4 


B 


6 


7 


8 





nrat 


280 


447 15& 


447311 


\ 447408 


447623 


417778 


447933 


4480881 418242 448397 448552 


155 


281 


44870(1 


44880] 


449015 


449170 


449324 


449478 


44963s; 449787 449941 450095 


154 


282 


45024{] 


45040; 


\ 450557 


450711 


450866 


451019 


451172 451326 451479 451633 


154 


2o3 


4517hC 


45I94( 


} 452U93 


452247 


452400 


452553 


452700 452859 453012 4'>3165 


153 


284 


45331H 


453471 


453024 


453777 


453930 


45 1082 


454235 454388 454540 454C92 


153 


285 


45484a 


454il9; 


455150 


455302 


455451 


455000 


4557581 45591 Oj 450002 450214 


152 


280 


45036(1 


4505 U 


\ 450070 


456821 


450973 


457125 


15727C 


► 457428 457579 457731 


152 


28T 


457882 


45803J 


; 158184 


458336 


458487 


458038 


45878S 


) 458940 459091 459242 


151 


288 


459398 


459543 


459694 


450846 


459995 


460140 


46029C 


> 460447 46059; 


460748 


151 


289 


46089a 


4010 le 


; 4 
; 4 


01198' 401348 


461499 


401019 


46179S 


461949 402098| 462248 


150 


290 


462398 


402548 


020971 402847 


462997 


403140 


403296 


40344S 


403591 40S744 


150 


291 


403893 


404042 


404191 


404341 


464490 


464039 


404788 


461930 


405085 405234 


149 


292 


465383 


465532 


405080 


4(i5829 


465977 


400120 


400274 


466423 


40657] 


I 466719 


149 


293 


460808 


46701(j 


407104 


467312 


467460 


407008 


467750 


407904 


468052 408200 


14S 


291 


468347 


468495 


468043 


468790 


4689S8 


409085 


469233 


40938(1 


469588 409075 


148 


295 


409822 


469960 


470110 4702031 


470411 


470558 


470704 


470851 


47uyy8 471145 


147 


290 


471292 


47143b 


471585 


471732 


471878 


472025 


472171 


472318 


472404 


I 472610 


147 


297 


472750 


472903 


473049 


473195 


473341 


473187 


473033; 473779 


47392J 


474071 


146 


298 


474210 


474362 


474508 


474653 


471799 


474944 


475090 475235 


475381 


475586 


146 


299 


475071 


4758 1(» 


475902 4701 07 1 
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607562 
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106 




419 
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105 




414 
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619824 
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690068 
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625107 
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695919 


695415 


625518 
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696724 
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626039 
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696940 


626448 


626546 


690648 


696761 
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690110 
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LoOARITHMt of NUMB£R8. 




M«». 





1 


9 
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4 


5 


6 


7 
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Fir«t 
Diff. 


1 


600 


608070 


609U57 


699144 


609931 


090317 


699404 


699491 


69057bi 609664 


699/51 


87 




501 


600830 


699924 


700011 


70009S 


700184 


700971 


700358 


700444 


700531 


700017 


87 




501 


700704 


700790 


700877 


700063 


701050 


701136 


701223 


701309 


701395 


701489 


86 




503 


701568 


701654 


701741 


701897 


701913 


702000 


702080 


702172 


70925b 


702344 


86 




504 


709431 


709517 


702003 


70968S 


702775 


702861 


702947 


703033 


70 


.U19 
7979 


703905 
70«065 


86 

86 




505 


703901 


703377 


703463 


70S54U 


703635 


703721 


703807 


7038U3 


70 
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704936 


704329 


704408 


704494 


704579 


704065 
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701837 
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86 
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705008 


705094 
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705965 


705351 
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70.'»007 


705093 
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86 
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705864 


705949 


706035 


706120 


706906 


706291 
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706469 


706547 
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706803 


706888 


706974 


707059 
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707315 
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707655 


707741 


707826 
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802089 


802158 


802226 


802295 


802363 


802432 


802500 


802569 


802637 


802705 


68 


802774 


802842 


H0201I 


802979 


803U47 


803116 


803184 


803252 


803321 


803380 


68 


636 


802457 


80352» 


803594 


803662 


803730 


80379S 


803867 


803935 


804003 


804071 


68 


637 


804139 


804208 


801276 


804344 


804412 


804480 


804548 


804616 


804685 


804753 


68 


638 


604821 


804889 


804957 


805U26 


805003 


805161 


805229 


805297 


805365 


805433 


68 


030 


805501 


805569 


805637 


803705 


805773 


805841 805909 


805976 


806044 


806112 


68 


640 


8061»0 


800248 


806316 


806384 


806451 


806511/ 


»i>0'>b7 


b06655 


806723 


806790 


68 


611 


806858 


806926 


806094 


607061 


807129 


8U7I97 


b07264 


807332 


807400 


8'>7467 


69 


642 


807535 


807603 


807670 


80773b 


807b0.> 


807873 


807941 


808308 


808076 


808143 


68 


613 


808211 


808270 


808346 


808414 


808181 


808549 


808616 


808684 


81)8751 


808818 


68 


611 


808886 


808953 


809 J21 


809088 


80915(1 


809223 


b092iN) 


801 


»358 
»031 


809426 


809492 


67 


64> 


80956U 


809627 


809694 


809762 


809629 


8098U0 


809964 


81< 


810098 


810165 


67 


616 


810233 


810300 


810367 


810434 


810501 


810569 


810636 


810703 


510770 


810837 


67 


617 


810904 


810971 


811039 


811106 


811173 


811210 


611307 


811374 


811441 


811508 


67 


618 811575 


811642 


811700 


811776 


811843 


811910 


811977 


812044 


812111 


812178 


67 


649 812245 


812312 


812370 


812446 


812512 


812579 


812646 


812718 


812780 


812847 


67 


Pint 


•BGOND DIFFBEEMCE. 


Pint 
Oiff. 


Pitr. - 


ro 60 


60 


40 


30 


20 


19 


18 


17 1 


16 15 


1' 


1 13 


12 


11 


101 


9 


8 


7 


6 


5 


4 


J 


2 


1 


72 S 


>/ 83 


69 


66 


42 


28 


26 


25 


24 i 


12 21 


11 


1 18 


17 


15 


14 


13 




10 


8 




6 








72 


71 1 


)9 85 


70 


56 


42 


28 


27 


25 


24 S 


13 21 


2( 


» 18 


17 


15 


14 


13 




10 


8 




6 








71 


70 1( 


)0 86 


71 


57 


43 


29 


27 


26 


24 S 


» 21 


2i 


} 19 


17 


16 


14 


13 




10 


9 




6 








70 


i)9 


87 


72* 58 


43 


29 


28 


26 


25 S 


» 22 


2( 


} 19 


17 


16 


14 


13 




10 


9 




6 








69 


68 


88 


74l 59 


44 


29 


28 


27 


25 ^i 


M 22 


2 


L 19 


18 


16 


15 


13 




10 


9 




6 








68 


67 


90 


75 


60 


45 


30 


28 


27 


25 i 


14 22 


2 


1 19 


lb 


16 


15 


13 


12 


10 


9 


7 


6 


4 


3 


1 


67 


1 



Digitized by 



Google 



i 



192 


TABLE XXIV. 





LoOAIlITilMS of NUMBKRV* 


Num. 





1 


2 


8 


4 


5 


6 


7 


» 


9 


FInt 
Ditf. 


650 


812913 


812980 


b 13047 


818114 


813181 


818947 


813314 


818881 


813448 


813514 


67 


631 


813581 


8136-18 


813714 


818781 


818848 


813914 


813981 


814048 


814114 


814181 


67 


652 


814248 


814314 


814381 


814447 


811514 


814581 


814647 


814714 


814780 


814847 


67 


653 


814913 


814980 


815046 


815118 


815179 


815246 


815319 


815379 


815445 


815511 


66 


654 


815578 


815644 


815711 


815777 


815848 


815910 


815976 


816049 


816109 


816175 


66 
66 


655 


816241 


81630b 


816874 


816440 


816506 


816578 


816639 


816705 


816771 


816838 


6.36 


816904 


816970 


817036 


8I7I09 


817169 


817285 


817801 


817867 


817433 


817499 


66 


65T 


817565 


817632 


817698 


817764 


817830 


817896 


817962 


818098 


818094 


818160 


66 


658 


818226 


818292 


818358 


818124 


818490 


818556 


818629; 818688 


818754 


818820 


60 


650 


818885 


818951 


8190 


17 

r6 


819068 


819149 


819915 


819281 


81 


193 47 
(0004 


819419 


819478 


66 


660 


819544 


819610 


8196' 


819741 


819807 


819873 819931^ 


8S 


820070 


890136 


66 


661 


820202 


820267 


820333 


820399 


8904641 


890580 


890596 


820661 


820727 


820702 


66 


662 


820858 


820924 


820989 


821055 


891190 


821186 


891951 


821317 


821883 


821448 


66 


66S 


821514 


821579 


821645 


891710 


821776 


821841 


891906 


821972 


822037 


822103 


66 


664 


822168 


822234 


822999 


822864 


822430 


892495 


829560 


892626 


892691 


892756 


65 


66i 


8*^2822 


892887 


822959 


823018 


828088 


823148 


893918 


823279 


823844 


823409 


65 


606 


823174 


82S5I9 


823605 


828670 


828785 


828800 


823865 


898931 


893906 


824061 


65 


667 


824126 


824191 


894256 


894891 


894880 


894431 


891516 


894581 


894(U6 


824711 


65 


668 


824777 


821842 


82490T 


824972 


825036 


895101 


895166 


895931 


895296 


825861 


65 


669 


825426 


825491 


825556 


825621 


825686 


895751 


895815 


895880 


825945 


826010 


65 


670 


82601 5 


826140; 826204{ 


826269J 


826831 


820899 


826464 


826598 


826593 


826658 


65 


671 


826723 


826787 


8268591 


826917 


896981 


827046 


897111 


827175 


827940 


827805 


05 


672 


827369 


827434 


^27499 


827568 


897696 


827692 


897757 


827891 


827886 


827061 


65 


67S 


828015 


828080 


8281441 


898209 


828973 


898388 


898409 


898467 


828531 


828596 


61 


674 


828060 


828724 


8 
1 


28789> 828ti 


53 

97 


828918 


828989 


899016 


829111 


829175 


89J2S0 


61 


675 


829301 


829368 


294321 


H294 


829561 


829625 


899690 


829754 


829818 


820889 


61 


676 


829917 


830011 


B3'IJ75 


880189 


830204 


830268 


880339 


830396 


830460 


830525 


61 


677 


830589 


830653 


830717 


850781 


830845 


880909 


830978 


881038 


881102 


881166 


61 


678 


831230 


831294 


831358 


831499 


881186 


831550 


881614 


831678 


831742 


831806 


64 


679 


831870! 831934 


831998 
832637 


832062 


832126 


832190 


882258 


882817 


b32J 


181 
»20 


832 
833 


145 


64 


680 


832509, 832573 


832701 


8827&1 


832828 


839892 


832956 


888 


088 


64 


681 


833147 


833211 


833275 


833838 


833409 


888466 


838580 


838593 


833657 


833721 


64 


688 


833784 


883848 


833912 


833975 


884039 


834103 


884166 


834280 


881294 


831357 


64 


683 


834421 


8344:\l 


834548 


834611 


834075 


834789 


884809 


834866 


834929 


834993 


64 


684 


83505(i 


83512J 


835183 


835247 


835310 


885874 


885437 


885500 


83556.1 


835697 


63 


685 


8356U1 


835751 


835817 


835881 


835944 


836008 


836071 


836134 


836198 


836261 


63 


686 


836324 


836387 


836451 


836514 


886577 


886641 


886704 


836767 


836880 


836894 


63 


687 


8309^7 


8:17020 


837088 


837146 


837210 


887978 


887886 


887899 


837462 


837525 


63 


688 


837588 


837652 


837715 


887778 


887841 


887904 


887967 


888030 


888093 


838156 


68 


689 


838219 


838282 


8 
t 


(38345 


888408 


838471 


888534 


888597 


888660 


838723 


838786 


63 


690 


83884U 


83891*J 


I3b975 


839038 


839101 


839164 


889227 


889990 


839352 


839415 


63 


691 


839178 


839541 


839604 


839067 


839799 


839792 


889855 


889918 


8399S1 


840048 


68 


692 


810106 


810l6t] 


840232 


840291 


840357 


840420 


840483 


840545 


810608 


840671 


63 


693 


8I07SS 


81079(] 


810859 


840921 


840984 


841047 


841109 


841172 


811934 


841297 


63 


694 


841360 


8 


am 


811485 


841547 


841610 


841672 


841785 


841797 


841860 


841929 


63 


695 


84198J 


42047 


842110 


842172 


842285 


849297 


84236IJ 


84242*i 


842484 


842 >47 


62 


696 


81260SJ 


842671 


842734 


812796 


842859 


849921 


849984 


84304(j 


843108 


843171 


62 


697 


813233 


8U29o 


848357 


848420 


848182 


848544 


848607 


84366i 


) 848731 


848798 


62 


698 


813855 


84S9I^ 


^ 843980 


84404:2 


844101 


844166 


84422S 


844201 


844358 


844416 


62 


699 


844177 


844531] 


844601 


814664 


844726 


844788 


844850 


8449U 


* 844974 


845086 


62 


Vint 

Dur. 


HECOND DIFFERBMCB. 




Diff. 


60 


50 


40 


30 


20 
30 


19 

28 


1 

2 


8 17 


IC 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 
9 


5 
7 


4 
6 


8 


2 


1 


67 


90 


76 


60 


45 


7 25 


24 


22 


91 


19 


18 


16 


15 


18 


12 


67 


66 


91 


76 


61 


45 


80 


29 


2 


7 26 


24 


93 


91 


20 


18 


17 


15 


14 


12 




9 


8 


6 








66 


65 


92 


71 


62 


46 


81 


29 


2 


8 26 


9J 


23 


92 


20 


18 


17 


15 


14 


12 




9 


8 


6 








65 


64 


94 


78 


62 


47 


31 


80 


2 


8 97 


92 


23 


22 


20 


18 


17 


16 


14 


12 




9 


8 


6 








64 


63 


95 


79 


63 


48 


82 


80 


2 


9 97 


9J 


24 


22 


21 


19 


17 


16 


14 


13 




10 


8 


6 








68 


62 


97 


81 


64 


48 


82 


81 


2 


9 97 


21 


94 


23 


91 


19 


18 


16 


15 


13 


11 


10 


8 


6 


5 


3 




62 


■ ■ J 



Digitized by 



Google 



TABLE XXIV. 


103 


LooAJtiTHMt of Numbers. 




Nun 


.1 


1 i s 1 . 


4 


6 


6 


7 


8 





Vint 
DIff. 


700 


845096 


81516C 


84522) 


\ 8452tM 


I 84534< 


i 845401 


i 845470 


84553S 


845594 




62 


70i 


845718 


845781 


64584S 


\ 84590 


1 84596( 


1 846021 


3 846090 


846162 


846213 


846276 


62 


TOt 


846337 


846391 


846461 


a4652a 


\ 846582 


» 846644 


S 846708 


846770 


846832 


846894 


62 


703 


846955 


817017 


ftl707C 


) 847141 


84720S 


I 84726^ 


1 847326 


847388 


847449' 847511 


62 


704 


847573 


847634 


84769C 


\ 84775f 


1 84781C 


> 84788] 


I 647943 


848 


004 
520 


8480C6! 848128 


62 


705 


b4»l89 


848251 


8483U 


848874 


84843C 


\ 84849] 


r 848559 


848< 


8486821 848743 


62 


706 


848805 


848861 


84802e 


\ 8489811 


819051 


8491 U 


849174 


849235 


849297 


849358 


61 


707 


849119 


840481 


819549 


819604 


84966J 


* 84972< 


849788 


849849 


849911 


849972 


61 


708 


850033 


850005 


h50l56 


850217 


86027fi 


86034( 


850401 


850462 


850524 


850586 


61 


709 


6i0646 


850708 


85076!] 


8508301 850891 


85095S 


851014 


851075 


851136 


851107 


61 


710 


85l25t» 851320 


851381 


85144:2 


851503 


861564 


851625 


851686 


851747 


851809 


61 


711 


851870 


851931 


851992 


852053 


852114 


852172 


862236 


852297 


852358 


852419 


61 


7M 


852480 


852541 


852602 


852663 


852724 


852782 


852846 


862907 


852908 


853029 


61 


7ia 


853090 


85315) 


853211 


853272 


853333 


853394 


858465 


853516 


858577 


853637 


61 


714 


R53698 853 


r59 

167 


85382U 
8o4428 


853881 


853941 


85400S 


854063 


854124 


854185 


854245 


61 


715 


8543001 851. 


854488 


8545 19 


8546U 


854670 


854731 


854792 


854862 


61 


716 


854913 854974 


855034 


855095 


855156 


866216 


855277 


866337 


855398 856450 


01 


717 


855519 855580 


855040 


855701 


855761 


855822 


866882 


855943 


856003 856061 


61 


718 


b5til2i| 85U18a 


856245 


856306 


856366 


856427 


856487 


856548 


866608. 856669 


60 


719 




}56729' 856780 


856859 


866910 


856970 


867031 


857001 


857162 


8572121 857272 


60 


7'M 


>57333i 


857393 


857453 


857513 


857574 


867634 


867694 


857765 


857815 


857876 


60 


721 


857935 


85799C 


858056 


858116) 858176 


858236 


858297 


858357 


858417 


858477 


60 


722 


858537 


8585!>7 


85865b 


858718 


858778 


868838 


858898 


858958 


859018 


8i9078 


00 


723 


859 138 


859198 


859258 


859319 


859379 


859439 


859499 


859559 


869619 859679 


60 


72 » 


850739: &~>91 


99 


859859 


859919 


859978 


860038 


860098 


860158 


8602181 860278 


60 


725 


h(H)338 


8C02 


860458 


860518 


860578 


860637 


86U697 


860757 


860817 


860877 


60 


730 


860937 


800996 


801056 


8611161 881176 


861236 


861295 


861355 


861415 


861475 


60 


727 


861534 


86159J 


861654 


861711 


861773 


8G1833 


861893 


861952 


862012 


862072 


60 


728 


862131 


862191 


86225] 


862310 


862370 


862430 


862489 


862549 


862608 


862668 


60 


729 


862728 862787 


862847 


862906 


862966 


863025 


8 
1 


63085 


863144 


863204 


863 
863 


263 


60 


730 


8(33323; 863382 


863442 


8635011 863561 


863620 


63680 


863739 


863799 


858 


59 


731 


863917 863977 


864036 


864096! 864155 


864214 


864274 


864333 


864392 


864452 


69 


732 


864511 864570 


864630 


864689 864748 


861808 


864867 


864926 


864980 


865045 


69 


733 


865104 865163 


865223 


865282! 865341 


865400 


863459 


865519 


865578 


865637 


69 


734 


865696! 80575i 


865814 


865874| 866933 


865992 


866051 


866110 


866169 


866228 


69 


733 


8662871 


866346 


866406 


8664651 806524 


866583 


866642 


866701 


866760 


866819 


69 


736 


866878 


866937 


866996 


867055 867114 


867173 


867232 


807291 


867360 


867409 


69 


737 


867468 


867526 


867585 


867644! 867703 


867762 


867821 


867880 


867939 867998 


69 


738 


86S056 


868115 


868174 


868233 868292 


868351 


868409 


868468 


868527 868586 


69 


739 


868644 


868703 


868762 


868821 


868879 


868938 


868997 


869056 


869114 869173 


59 


740 


869232 


869290 


869349 


869408 


869466 


869525 


869584 


869642 


869701 869760 


59 


741 


869818 


869877 


869935 


869994 


870053 


870111 


870170 


870228 


870287 870845 


69 


742 


870401 


870462 


870521 


870579 


870638 


870697 


870755 


870813 


870872, 870030 


68 


743 


870989 


851047 


871106 


871164 


871223 


871281 


871339 


871398 


871456 


871615 


68 


744 


871573 


871631 


871690 


871748 


871806 


871865 


8 
"8 


71923 


871981 


872040 


872098 


68 


745 


872156 


872216 


872273 


872331 


872389 


872448 


72506 


872661 


872622 


872681 


68 


746 


872739 


872797 


872855 


872913 


872972 


873080 


873088 


873146 


873204 


873268 


58 


747 


878321 


873379 


873437 


873495 


873553 


873611 


878669 


873727 


873786 


873844 


68 


748 


873902 


873960 


874018 


874076 


874134 


874192 


874250 


874308 


874366 


874424 


68 


749 


874482 


874540 


874598 


874656 8747141 


874772 


874830 


874888 


874945 


875008 


58 


Flnt 
Diff. 

1 


•BCOND DIFFEKENCE. 


Fim 
Diir. 


60 
97 


50 
81 


4 


» 80 


2( 


) 19 


18 


17 


16 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 8 


2 


1 


62 


6 


1 48 


%i 


t 31 


29 


27 


26 


24 


23 


21 


19 


lb 


16 


I 


5 13 


11 


10 


8 






2 


62 


61 


08 


82 


61 


1 49 


81 


\ 31 


30 


28 


26 


25 


23 


21 


20 


18 


16 


1 


5 13 


11 


I 10 


8 






2 


61 


60 


100 


83 


6 


r 50 


31 


\ 32 


30 


28 


27 


25 


23 


22 


20 


18 


17 




6 18 


1^ 


\ 10 


8 






2 


60 


50 




85 


6 


B 51 


34 


1 82 


81 


29 


27 
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24 


22 


20 


19 


17 


1 
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8 






2 


69 


68 




86 


61 
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LOOARITRHB of NvHBB1l4. 



801 



Ma 



809 



005850 
O0OS»O 
000087 
00746S 
OO8OO0I 



00d004 
900413 
006081 
007510 
008056 



008485 



OtOOOl 
010604 



00SJ59 
908705 
00I3S7 
004878 
005418 



005058 
006407 
007035 
007573 
008110 



0OH646 
000188 
000717 
010351 
010784 



003307 
000840 
004301 
00403S 
005473 



006013 
006551 
907080 
007636 
008163 



000335 
0J0770 
010304 
010838 



003301 
000004 
004445 

004086 
005536 



006066 
006604 
0O7I43 
007680 
008317 



008753 
000880 
000883 
010358 
010801 



003416 
003068 
004400 
005040 
005580 



006130 
006658 
007100 
007734 

00887 



008807 
000348 
909877 
010411 
010944 



903470 
904018 
004553 
005004 



006173 
006718 
007850 
00T787 
008334 



008800 
0J0S06 
000030 
010404 
010008 



003584 
004006 



004607 
005148 
005688 



006287 
000766 
907304 
007841 
006378 



008914 
000440 
000084 
010518 
011051 



903578 
004130 



005748 



006881 
000880 
907350 
907895 
908431 



008067 
000503 
010037 
010571 
011104 



011158, 911211 



'I 

011600 
018388; 
019753 
013884* 



011743; 
013875, 
012806 
01S3S7I 



011864 
011797 
018328 
913860 
013300 



011317 
011850 
018388 
018013 
013443 



011371 
011003 
018435 
013066 
013406 



011424 
011056 
012488 
018010 
913549 



911477 
912000 
013541 
013078 
013602 



911531 
918063 
912504 
913185 
913655 



011584 
918116 
912647 
913178 
913708 



011037 
018160 
018700 
013831 
018761 



830 
801 
808 

803 
804 



013814! 
914343 
014878 
015400, 
015027 



013867 013980 
011896 014440 
014085 914078 
015505 



015458 
915980 



885 
8M 
887 
838 
880 

830 
801 
838 
803 
831 



0161641 
016080 
017506 
018030 
9185551 



016507 
017033 
017558 
018083 
018607 



0I907N 
019001 
080183 
080645 
^■081166 



919130 
010653 
920176 
020607 
081818 



835 

806 
837 
838 
830 



031086, 981738 
083906; 088858 
982726, 028777 
993814 033206 
083768 U8J814 



840 
841 

842 

843 

_84£ 

84> 
840 
817 

848 
819 



0348791 934331 
084706' 924848 
925318 925364 
986828, 925879 
926348 926394 



930857 { 936908 
927370 037482 
927883I 9S7935 
9883961 928447 
928008 088950 



016033 



013073 
014508 
815030 
015558 
016085 



014026) 914070 
014555 014608 
015083 015136 



015611 
016138 



016550 
017085 
017611 
018135 
018650 



016612 
017138 
017663 
018188 
018718 



910065 
017190 
017710 
018340 
018764 



010183 
010706 
080888 
080740 
081870 



010835 
010758 
080880 
080801 
031328 



919887 
919810 
030338 
080854 
031374 



921790 
983310 

088820 
083348 
988860 



931848 
922362 
928881 
983400 
083017 



081804 
088414 
088033 
023451 
023000 



924303 
984899 
98'»415 
935931 
980445 



934434 
934951 
985407 
035068 
086407 



934486 
035003 
085518 
026034 

030548 



930900 
027473 
087086 
088408 
029010 



927011 
08i534 
088037 
088550 
039061 



937002 
937576 
988080 
088001 
080112 



015664 
016191 



914133 
914000 
015189 
915710 
916243 



914184 
014713 
015842 
015700 
016206 



014237 
014766 
015804 
015828 
016319 



014390 
914819 
015847 
015876 
016401 



53 
53 
63 
53 
53 



916717 
917943 
917768 
918393 
918816 



916770 
017295 
917881 
918345 
918869 



916838 
917348 
917873 
918397 
918081 



916875 
917401 
017085 
918450 
918978 



910988 
917453 
917078 
018508 
919080 



010340 
019808 
080384 
980000 
081486 



019302 
019915 
980436 
080058 
081478 



010441 
010067 
080480 
081010 
081530 



01949/ 
920010 
080541 
081062 
081588 



010540 
020071 
080503 
081114 
081634 



63 
53 
68 

68 
68 

68 
68 
58 
68 

58 



081046 
083406 
022985 
083503 
024081 



081008 
938518 
933037 
039555 
024078 



082050 
088570 
023089 
923607 
984181 



983108 
028682 
083140 
083058 
084176 



088154 
088674 
083198 
983710 
084888 



68 
68 
68 
68 
68 



084538 
985054 
025570 
086085 
030600 



984589 
985100 
026022 
020137 
920651 



934641 
985157 
985C7S 
980188 
926703 



034093 984744 
925800 925861 



935785 
986840 
926754 



937114 
987687 
928140 
988653 
929163 



927165 
927678 
928191 
988703 
989815 



927816 
987730 
088342 
028754 
080866 



037868 
987781 
928393 
929805 
980317 



985776 
986891 

986805 



58 
58 
58 

61 
61 



087310 
037838 
088346 
028857 
989368 



51 
61 
51 
51 
51 



64 
63 

62 
61 



SBOQND DirrEOBNCE. 



50 40 30 80 iOl 18 17 10 15 14 13 12 11 10 8 J 7 6 5 4 3 8 1 



6 4 
6 4 



Die 



64 
63 

68 
51 



Digitized by 



Google 



1 

196 TABLE'XXIV. | 




Logarithms of Nuvbirs. 1 


t 


Knm. 





1 


2 


» 


4 


6 





92 


T 


8 





Flnt 
Diff. 




850 


929419 


929470, 929521 


980572 


939688 


929674 


929786 


9776 


929828 


929879 


61 


• 


851 


929930 


9299811 930032 


930083 


9)0184 


980186 


030836 


930887 


930338 


930389 


51 






853 


030441^ 


930491* 930542 


930593 


930648 


930694 


980746 


030796 


9308.17 


930896 


61 






859 


930949 


931000! 031051 


931102 


931153 


931204 


931251 


981805 


9813ii6 981407 


61 






854 


931458 


931509 931560 


931610 


'931661 


931718 


981703 


931814 


931865 


931915 


61 




855 


931966 


932017. 932068 


932119 


982169 


938220 


938271 


932382 


J982873 


932423 


61 




856 


932474 


932585! 932575 


932626 


932677 


038727 


932778 


938839 


933880 


932930 


61 






867 


932981 


933032! 933082 


933133 


988184 


988284 


983286 


933335 


938386 


988437 


51 






858 


933487 


983538' 933589 


933639 


988690 


988740 


983791 


983848 


938892 


938918 


61 






859 


933993 


9340441 934094 


934145 934195 


984246 


984296 


934347 


934397 


934448 


61 




860 


934498 


934549 934599 


934650 934700 


984761 


934801 


984852 


934902 


934953 


60 




861 


935003 


9350541 935104 


935154 


985205 


985856 


936306 


936356 


936407 


936457 


60 






862 


935507 


935558' 935608 


935658 


985709 


935769 


935810 


935860 


986910 


085961 


60 






863 


936011 


036061 936111 


986168 


936218 


936262 


986813 


986368 


086418 


086164 


60 






864 


936514 


936561 936614 


936665 


036715 


936766 


936815 


986866 


986916 


986966 


60 




865 


937016 


937066J 937117 


937167 


987217 


937267 


937317 


987867 


937418 


987468 


60 




866 


937518 


937568; 937618 


937668 


987718 


987769 


937819 


987869 


987919 


937969 


60 






867 


938019 


9380691 938119 


938169 


988219 


988870 


988380 


988870 


938480 


938470 


60 






868 


938520 


938570 938620 


938670 


938720 


938770 


93S820 


938870 


988920 


088970 


60 






869 


939020 


939070| 92 


(9120 
(9619 


9 
9 


39170 


939280 


939! 


170 


939320 


039870 


939419 


989469 


60 




870 


9395191 939569, 92 


39669 


989719 


939' 


989819 


939869 


939918 


939968 


60 




871 


910018 


940068 040118 


940168 


940218 


940267 


940817 


940867 


940417 


940467 


60 






872 


940517 


910560 940616 


940666 


040716 


040765 


040816 


940865 


940915 


040964 


60 






873 


941014 


941064 941114 


941163 


941213 


941263 


941313 


941362 


941418 


941468 


60 






874 


94I51I| 911561 


941611 


941661 


941710 


941760 


94(810 


941859 


941909 


941968 


60 




875 


9420081 042058 


942107 


912157 


948207 


942256 


942306 


942355 


942405 


948455 


60 




876 


942.>04 942554 


942603 


942653 


942702 


948758 


942802 


948851 


942901 


942950 


60 






877 


9430001 943049 


943099 


943148 


943198 


943847 


943297 


943346 


948396 


043445 


49 






878 


913495 943544 


943593 


943648 


943692 


943742 


943791 


948841 


948890 


943940 


49 






879 


943980 944038 


944088 


944137 


944187 


941236 


944285 


944336 


944384 


944488 


49 




S80 


944183, 944532; 944581 


944631 


944680 


944729 


944779 


944828 


944877 


944927 


49 




881 


944976| 945026 


946075 


945124 


945173 


945222 


945272 


946321 


945370 


946419 


49 






882 


945469. 945518 


945567 


915616 


945666 


945715 


945764 


946813 


945862 


945913 


49 






88S 


945901 946010 


946059 


946108 


946167 


946207 


946256 


946305 


946354 


946403 


49 






884 


046452 946501 


946551 


946600 


946649 


946698 


946747 


946796 


946845 


046894 


49 




&85 


946943 946992 


947041 


947091 


947140 


947189 


947238 


947287 


947886 


947385 


49 




886 


917434 947483 


947532 


947581 


947630 


947679 


947728 


947777 


947«26 


947876 


49 






887 


947gr24 947973 


948022 


948071 


048119 


948168 


948217 


948266 


948815 


94^364 


49 






888 


948413; 948402 


948.U1 


048500 


948600 


948057 


948706 


948765 


948804 


948858 


49 






889 


0489021 948951 


949000 


949048 


949097 


949146 


049195 


949841 


949202 


949841 


49 




800 


949390 


940439 


949488 


&t9536 


919686 


919634 


949683 


949782 


949780 


949689 


49 




891 


949818 


949926 


049976 


950024 


950073 


950181 


950170 


950210 


960868 


950816 


49 






802 


950365 


950414 


1^50462 


950511 


950660 


950608 


950657 


950706 


960754 


960803 


49 






893 


950852 


950900 


950919 


950997 


951046 


051095 


051143 


961192 


951840 


951289 


49 






894 


951338 


951386 


9i 


>1435 
il920 


9514] 


43 
D9 


951532 


951580 


951629 


951677 


951726 


051775 


49 




895 


951823 


951872 


9» 


9519< 


952017 


952066 


952114 


952103 


958211 


962260 


48 




896 


952308 


952357 


952405 


952453 


952508 


933550 


952599 


952647 


958696 


052744 


48 






897 


052792 


9.>28ll 


952889 


952988 


952986 


958085 


953083 


958131 


953180 


053888 


48 






898 


953276 


953325 


953373 


953421 


058470 


958518 


953566 


968615 


958663 


053711 


48 






899 


963760 


953808 


953856 


953905 


953958 


964001 


954049 


964098 


964146 


954194 


48 




Fir«t 
Ditf. 


■ SECOND DtFPBRBNCB. 


Fim 


50 


40 


30 


20 
39 


19 
87 


18 
35" 


17 


16 


15 


14 


1! 


1 12 


11 


10 





8 


7 


6 


6 


4 8 


8 
4 


}. 


Diir. 


51 


98 


78 


59 


33 


31 


29 


27 


2( 


i 21 


22 


20 


18 


16 


14 


12 


10 


8 6 


8] 


61 




50 


100 


80 


60 


40 


38 


36 


34 


32 


30 


28 


24 


3 24 


22 


20 


18 


16 


14 


12 


10 


8 C 


4 


8 


60 






49 




82 


61 


41 


30 


37 


35 


33 


31 


29 


2' 


r 25 


T2 


20 


18 


16 


14 


12 


10 


b 6 


4 


3 


40 






48 




83 


63 


42 


40 


38 


35 


33 


a 


11 


29 


2' 


r 26 


23 


21 


10 


17 


15 


13 


10 


8 6 


4 


3 


48 




1 




























y 
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LooARiTHvt of Numbers. 




Nam. 





1 


» 


8 


4 


6 


6 


T 


8 





Pint 

Dlff. 




SNW 


054843 


054801 


964839 


054387 


054436 


054484 


964588 


064680 


•54088 


064077 


40 




001 


054786 


054773 


054881 


064800 


064918 


054060 


066014 


065068 


056110 


055168 


48 






OOi 


05580T 


065856 


065303 


066351 


055300 


065447 


056406 


066643 


056608 


065640 


48 






OOS 


055088 


955736 


055784 


056838 


056880 


066028 


066076 


050084 


060072 


066120 


48 






004 


056108 


956217 


056265 


050313 


050361 


050400 


056467 


050505 


050568 


066601 


48 




90S 


050040 


966697 


066745 


060703 


066841 


050880 


066036 


060984 


057038 


067080 


48 




006 


057128 


057176 


057824 


057878 


067380 


057806 


067416 


067404 


057618 


057560 


48 






007 


057607 


957655 


067703 


057761 


057700 


067847 


057806 


057048 


067000 


098038 


48 






008 


058086 


958134 


058188 


058880 


068877 


068826 


068873 


058481 


058468 


068616 


48 






000 


058561 


058618 


058650 


958707 


058755 


058803 


058851 


058808 


058046 


058004 


48 




010 


050041 


950080 


050137 


069185 959232 


050880 


050328 


050376 


059483 


959471 


48 




Oil 


059518 


050566 


050614 


959001 


060700 


050767 


050804 


959868 


050900 


060047 


48 






Oli 


050005 


060043 


060000 


900138 


060185 


000288 


060281 


960388 


060376 


060428 


48 






OlS 


060471 


060518 


060500 


900014 


060661 


000700 


060766 


060804 


060851 


900800 


48 






014 


0C0016 


060004 


001041 


961080 


061136 


001184 


061231 


061870 


061326 


001374 


48 




OU 


961481 


061460 


001510 


061564 


061611 


001658 


061706 


061753 


061801 


061848 


47 




Old 


061806 


061043 


001000 


062038 


068085 


068138 


968180 


062287 


002276 


062388 


47 






017 


068360 


062417 


068464 


008511 


068660 


068606 


068663 


068701 


002748 


068706 


47 






018 


068813 


062800 


062037 


068086 


063038 


063079 


063126 


063174 


063831 


063268 


47 






010 


063316 


063363 


063410 


063457 


063505 


063568 


068590 


063646 


063603 


063741 


41 


r 




020 


063788 


963836 


963882 


063020 


063977 


064084 


064071 


064118 


064165 


064313 


47 




021 


064860 


064307 


064354 


064401 


964448 


064495 


064648 


064500 


064637 


064684 


47 






020 


064731 


064778 


964885 


064878 


964919 


964966 


066014 


065061 


066108 


065155 


47 






ots 


065208 


065249 


965296 


065343 


965390 


966487 


066484 


066531 


065578 


065625 


47 






084 


065672 


065719 


966766 


065813 


065860 


966907 


065054 


066001 


066048 


066005 


47 


^ 
f 


085 


066142 


066189 


960236 966883 


066330 


066376 


066423 


066470 


066517 


066561 


47 




020 


06(3611 


066658 


966705 


066758 


066700 


066846 


066802 


066030 


066086 


067033 


47 






087 


067080 


067187 


967173 


067820 


067867 


067314 


067861 


067408 


067454 


067501 


47 






028 


067548 


067595 


967642 


067688 


067735 


067782 


067820 


067875 


067022 


067060 


47 






0.0 


008016 


068063 


968109 968156 


068203 


068249 


068206 


068343 


068390 


068436 


41 


r 




030 


068183 


068530 


068576 


968623 


968670 


968716 


068763 


068810 


068856 


008903 


41 




031 


068951) 


068096 


969043 


969090 


069136 


969183 


060830 


069276 


060333 


060360 


47 






038 


009416 


060463 


909509 


060556 


969608 


060649 


060605 


969742 


060789 


060836 


47 






033 


OOOKSi 


060928 


969975 


070081 


070068 


970114 


070161 


970307 


070254 


070300 


47 






034 


070347 


070393 


970148 


970486 


070533 


970579 


070686 


070673 


070710 


S 


>70765 
►71220 


47 

46 




035 


07081-2 


070858 


9700OJ 


070051 


970097 


971044 


07100U 


071137 


071183 


t 




030 


071876 


071322 


071360 


071115 


071461 


071508 


071554 


071601 


071647 


071603 


46 






037 


071740 


071786 


071832 


071870 


071026 


071071 


078018 


073061 


072110 


072157 


40 






038 


078203 


072249 


078203 


072348 


072888 


072434 


072481 


078627 


078573 


072610 


40 






030 


0786C6 


972712 


972758 978804 


972851 


978897 


078043 


078080 


078035 


073088 


40 




040 


073188 


978174 


973220 


073866 


973313 


973350 


073405 


073451 


078407 


073544 


40 




041 


073500 


973636 


973688 


078728 


973774 


073880 


073866 


078018 


078050 


074005 


40 






048 


074051 


974007 


974143 


074180 


974836 


974881 


074387 


074374 


074420 


074460 


40 






943 


074518 


074558 


974604 


074ft>0 


974696 


074748 


074788 


074834 


074880 


074030 


40 






044 


074078 


075018 


975061 


076110 


975156 


075802 


075348 


075804 


076840 


076380 


40 




045 


976438 


075 IT8 


076524 


075670 


97a616 


975662 


075708 


075053 


076700 


976846 


46 




946 


075801 


075037 


075063 


076029 


076075 


976121 


076167 


076812 


076358 


976304 


46 






047 


070350 


076306 


076448 


076188 


076533 


076579 


076626 


076671 


076717 


076763 


16 






948 


070808 


076854 


976000 


076046 


076998 


077037 


077083 


077120 


077175 


077280 


46 






940 


0778G6 


077318 


077358 


077404 


077440 


077405 


077541 


077586 


077632 


077678 


46 






Pink 
DHT. 


lIBCOiVD DirPCBBRCl. 


Firrt 




40 


30 


80 


U 


18 


17 


16 


16 


14 


13 


12 


11 


10 





8 


7 


6 


5 


4 


3 


2 
4 


1 


Diir. 


AH 


83 


03 


42 


4( 


38 


35 


83 


31 


89 


27 


85 


33 


81 


10 


17 


15 


1 


» 10 


8 


6 


2 


48 






47 


85 


64 


43 


4< 


38 


36 


34 


32 


30 


28 


86 


23 


81 


10 


17 


16 


h 


1 11 





6 


4 


a 


47 










40 


8i 


65 


44 


41 


30 


37 


36 


83 


30 


28 


86 


34 


83 


80 


17 


16 


1 


1 11 


9 


7 


4 


8 


40 





























































Digitized by VrrOOQlC 



.196 TABLE XXIV. 


LoOABITHMt of NuMBBRa; 




N«m. 





I 


2 . 


% 


4 


6 


6 


7 


8 


9 


Pint 
IHtt. 




05U 


977724 


977760 


977815 


077861, 977906 


077052 


977008 


978044 


078069 


978185 


4» 




951 


978181 


978226 


978272 


078318 078363 


979400 


978454 


978500 


978546 


978591 


46 






952 


0786a7 


978683 


978728 


078774 078610 


078865 


978911 


078956 


979008 


979047 


46 






96S 


979005 


979130 


979184 


070230; 079275 


070381 


979306 


979412 


070457 


079503 


46 






961 


070548 


070504 


970 


030 


9796851 979730 
OaOUO 980185 


070776 
0:i0831 


979881 


979867 


979918' 970058 


46 




965 


OoOOOS 


080040 


080 


980276' 080328 


080367 


980413 


4ft 




956 


980458 


080503 


080*40 


0^0504, 080640 


080685 


980/30 080776 


080821 


980667 


4ft 






957 


980012 


080957 


08I0.»3 


0^1048' 081093 


981130 


081181,' 081230 


061275 


081820 


4ft 






958 


98U6b 


981411 


081456 


981508 081517 


081592 


081637, 981683' 981«88 


981778 


4ft 






9>9 


081810 


081861 


081000 


08 


054 

no; 


088000 


082045 


988000 9881 


a 


982 
982i 


181' 988236 


46 




9<>0 


082271 


0.>23I7 


082362 


08S 


082452' 082407 


0825431 9825 


&I3. 982678 


4ft 




961 


96^'M 


982769 


082814 


082850 0820041 982940 


082995 983040 


083085 


988I36 


45 






902 


9»5175 


083220 


083265 


9833 III 983356 


983401 


083446 06340; 


083537 


983581 


4ft 






963 


083fi26 


9hS(>71 


083717 


083762 0S3807 


083852 


083807 083942 


963087 


984038 


4ft 






964 


084077 


984122 


084167 


984212 9-14257 


084302 


081847 084302 


964487 


984488 


4ft 




965 


084527 


081572 


084617 


08166^: 0^707 


084752 


064707 084842 084887| 9tt4032 


4ft 




966 


9o4077 


085022 


085067 


985112' 9ii5157 


085802 


085247 


985292 


085387 085368 


4ft 






967 


985427 


085471 


085516 


985561 


085606 


085651 


985606 


085741 


085786 085881 


4ft 






966 


985875 


085020 


085065 


986010 


086055 


086100 


986145 


986180 


086234 986879 


4ft 






969 


980S2I 


086360 086413 


086458 086503 


966548 


986503 


086637 


986688 986727 


4ft 




970 


9667 7 ;< 


08u817 


086861 


O80OJ61 086051 


O86OO0 


087040 


087085 


967130 


987175 


4ft 




971 


987210 


U8726I 


087309 


087353 


987308 


087443 


987488 


087532 


987577 


987688 


4ft 






97S 


987<i66 


0877U 


987756 


087800 


987845 


087800 


987084 


067070 


988024 


988068 


4ft 






975 


9881 U 


088158 


988202 


088817 


988891 


988336 


088381 


068486 


088470 


988514 


4S 






974 


988550 
08000J 


0886 
0800 


041 


988648 


988693 


9K8737 


988788 


988826 


088871 


0880l(^ 


988960 


4& 




975 


40, 080004 


989138 


0^0183 


080887 


969272 


080316 


080361 


989405 


44 




976 


989150 


080401 


989530 


989583 


989688 


969678 


989717 


060761 


080807 


080850 


44 






977 


98089^ 


080030 


989981 


990088 


990072 


990117 


990161 


090806 


990250 


000894 


44 






978 


990589 


000383 


990428 


990478 


990516 


000561 


990605 


990650 


990694 


990788 


44 






979 


900785 


000827 


900871 


000016 


990960 


OC 


4004 
Il448 


001040 


001008 


991137 


001188 


44 




989 


991228 


001270 


901515 


001350 


991403 


0«J 


991492 


001586 


091581 


901686 


4A 




961 


991660 


001713 


091758 


001802 


991846 


001890 


991935 


991979 


908028 


092067 


44 






989 


092112 


902156 


002800 


008244 


992888 


008333 


992377 


992481 


992465 


998509 


44 






985 


002554 


002508 


009642 


00268(i 


992730 


0027T4 


992819 


092868 


992007 


998951 


44 






984 


902095 


093039 


003 


083 
524 


003188 


003178 


093216 


993860 


993304 


003348 


993898 


44 




985 


00B456 


903480 


003 


003560 


003613 003657 


008701 


993745 


008789 


9938M 


44 




986 


005877 


003021 


003065 


094000 


001053 094097 


094141 


994185 


994289 


994878 


44 






987 


001517 


904361 


994405 


994449 


994403 004537 


994581 


994685 


994669 


994718 


44 






988 


094757 


001801 


904845 


994889 


004033 904077 


995081 


995065 


995109 


995158 


44 






989 


005106 
095655 


005240 


005284 


9953 >8 


995372 995410 


005460 


095504 


996547 


995591 


44 




990 


995670 


095723 


99576« 


906811 095855 


005808 


995042 


905086 


996030 


44 




991 


996(>74 


996118 


006161 


906205 


0062401 006203 


906337 


006380 


'006484 


996468 


44 






998 


0065 U 


996555 


096599 


006643 


006687 


996731 


006774 


006818 


006868 


996006 


44 






90S 


006040 


906003 


997037 


007080 


007121 


907168 


007211 


007855 


007809 


007343 


44 






991 


007386 


007i3(» 


007 
907 


4T4 


907517 


007561 


907605 


0076 


18| 


007(1 
0981 


92 


997736 


097779 


44 




005 


l>07b25 


90.-8 »7 


010 


007954 


997901 


008041 


0080 


20 


008178 


998216 


44 




99<> 


008250 


00830 i 


008847 


998300 


908434 


008477 


008521 


998564 


098608 


996658 


44 






997 


998605 


008730 


998782 


998826 


908860 


008013 


098956 


000000 


990044 


999087 


44 






998 


000131 


000171 


000218 


990861 


000305 


000348 


999308 


000435 


000470 


099529 


4S 






900 


000566 


OOO'JOI; 


00)16 ->2 


900606 


000730 


000783 


000880 


099870 


999013 


099957 


48 






PIrtt 
l)iir. 


•(OOUD DIFPBtlNCB. 






Pint 
Oiff. 




40 


3 


' SO 


11 


18 


17 


16 15 


14 


13 
28 


12 
26 


11 
84 


10 
82 



80 


8 

1 


7 


6 


• 6 


4 


» « 


1 


46 


87 


6 


5 44 


41 


30 


37 


35, 3i 


3;> 


7 15 


11 


1 11 





7 


4 


2 


46 






45 


80 


6 


7 45 


42 


1 40 


38 


36 3) 


31 


20 


27 


24 


28 


80 


1 


8 16 


V 


1 U 





7 


4 


8 


46 










44 


01 


6 


8 45 


4: 


1 41 


30 


36 3l 


3'^ 


30 


27 


25 


23 


80 


1 


8 16 


1 


1 11 


9 


7 


6 


8 


44 










45 


91 


7 


46 


4^ 


1 48 


40 


37 35 


33 


30 


88 


86 


83 


81 


1 


9 16 


l^ 


1 12 


9 


7 


6 


9 


48 






































1 












1 
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TABLE XXV. 199 
Natural Vressd Sines. 


M. 


•o 


Part<« 


1® 


Pbrti 


20 


Pwru 


80 


Piirti 


40 


Pmwi^ 60 


P»rli 


6© 


Parti 


S. 




1 
i 
s 

4 


MM4MMt 
OGOOOO 
000000 
000000 
000001 




000152 
000157 
000163 
000168 
000173 




000609 
000619 
00O6S0 
000640 
000650 




001370 
001385 
001401 
001416 
001432 




002436 
002456 
002477 
002497 
04»25I8 



1 
1 

1 
2 


008805 
003831 
003856 
003882 
003907 




1 
1 
1 
2 


005478 
005509 
005589 
006570 

nmttMtn 
w«roov 






I 
2 

8 
4 


5 


7 
8 



000001 
000001 
000002 
000003 

ooooos 




000179 
000184 
000190 
000196 
000201 




000661 
000672 
000682 
000603 
000704 


2 


00144» 
001463 
001479 
001495 
001511 




002538 
002559 
002580 
002601 
002022 


2 
2 

8 
8 
8 


003933 
003059 
003985 
004011 
004087 


2 
8 
8 

4 
4 


0O563I 
00566^ 
005608 
005724 
005765 




6 

6 
7 
8 
9 


lU 
11 
12 
13 
14 


000004 
OOOOOo 
000006 
000007 
000008 




000207 
000219 
000219 
000226 
000832 




000715 
000726 
000737 
000748 
000760 


2 
2 


001527 
001543 
001559 
001575 
001502 




002&t3 
002664 
002685 
002707 
002728 


4 
4 
5 

5 
6 


004063 
004089 
004116 
004142 
004168 


5 
5 
6 
6 
7 


005 78o 
005818 
005849 
005880 
005912 




10 
11 
12 
18 
14 


15 
10 
17 

18 
19 


000009 
000011 
001.012 
000014 
000015 




0U0238 
000244 
000251 
000257 
00U2G4 




000771 
0007H2 
000791 
000806 
000817 




001608! 4 
001625 5 
001641 5 
001658 6 
0016/5 6 


002750 
002771 
002798 
002815 
002837 


6 
6 
6 
7 

7 


004195 
004222 
004248 
004275 
004302 


7 
7 
8 
8 
9 


005944 
005975 
006007 
006089 
006071 


10 

10 


15 
16 
17 
18 
19 


21 
22 
23 
24 
25 
26 
27 
28 
2U 


000017 
000019 
0001)20 
000022 
0U002I 




000271 
000278 
000284 
000291 
000299 




00 829 
000841 
000853 
000665 
OOOtt77 




0016U2 6 
001709 6 
001720! T 
0017431 7 
0017601 7 


002859 
002881 
002908 
0412926 
U02947 


8 
8 
8 
9 
9 


004829 
004356 
004383 
004411 
004488 



10 
10 
11 
11 


006103 
006135 
006167 
006200 
006282 




20 
21 
22 
28 
24 


0OOJ2(i 
000029 
000031 
0000S3 
000U3U 


* 


000306 
000313 
000320 
000328 
000335 




000889 
000902 
000914 
000927 
000939 




001777 
001795 
04MH12 
001830 
0UIM7 


7 
8 
8 
8 



002970 
002993 
003015 
003037 

003060 



10 
10 
11 
11 


004465 
004498 
004520 
004548 
004576 


12 
12 
18 
13 
14 


00636i 15 
006395! 16 


25 
26 
27 

28 
29 


30 
31 
32 
33 
34 

35 

30 
37 
38 
3U 


00003b 
000041 
000043 
00.1016 
000049 
000052 
000055 
00005» 
000061 
000064 




000343 
000350 
000358 
000366 
000374 




000952 
000964 
000977 
000990 
001003 




001865 
001883 
001901 
001919 
001937 


10 


0J3083 
003105 
0O8I28 
003151 
003175 


11 
12 
12 
13 
13 


004604 
004632 
004660 
004688 
004716 


14 
14 
15 
15 
16 


006428 
006461 
006494 
006527 
006560 


17 
17 
18 
18 
19 


80 
81 
82 
88 
34 




000382 
Of)0300 
000398 
000406 
000415 




001016 
001029 
001043 
001056 
001069 


8 
8 
8 
8 


001955 
001973 
001992 
002010 
002028 


1? 

11 
11 

12 


003198 
003221 
003244 
003268 
003291 


13 
14 
14 
14 
15 


004744 
004773 
004801 
004829 
004858 


16 
17 
17 

18 

18 


006594 
006627 
006661 
006604 
006728 


19 
20 
20 
21 

21 


85 
86 

87 
88 
89 

40 
41 
42 
48 
44 


40 
41 
42 
43 
44 


OOOOOd 
000071 
000075 
000078 
0000h2 




000423 
000432 
000440 
000449 
000458 




001083 
001096 
001110 
001124 
001188 


8 
9 
9 
9 
9 


U02047 
002066 
002084 
002108 
002122 


12 
12 
12 
13 
13 


003315 
003339 
003363 
003386 
003410 


15 

16 
10 
16 
17 


004887 
004916 
004944 
004978 
(K)5002 


19 
19 

20 
20 
20 


006762 
006705 
006829 
006863 
006807 


22 
28 
28 

24 
24 


4:> 
4G 
47 

48 

4y 


OOOObO 
000089 
000093 
000007 
000102 




000166 
000475 
000484 
000403 
000503 




001 la2 
001166 
001180 
001194 
001208 


10 
10 
10 
10 
10 


002111 
002160 
002179 
002198 
002218 


li 
14 
14 
14 
15 


003434 
003459 
003483 
003507 
003531 


17 
17 
18 
18 
19 


005031 
006061 
005090 
005119 
005149 


21 
21 
22 
22 
23 


006931 
006966 
007000 
007034 
007069 


25 
25 

20 
26 
27 
28 
28 
29 
29 
80 


45 

46 
47 

48 
49 


50 
51 
52 
53 
54 


00010(> 
OOOllO 
000111 
000119 
000123 




000512 
000521 
000531 
000540 
000560 




001222 
001237 
001251 
001266 
001281 


11 
11 
11 
11 
11 


00223i 
002257 
002276 
002296 
002316 


15 
15 
15 
16 
16 


003556 
003580 
003605 
003630 
003655 


19 
19 
20 
20 
20 


005178 
005208 
005287 
005267 
005297 


23 
24 
24 
25 
25 


00/103 
007188 
007178 
007218 
007243 


50 
51 
62 
58 
64 


55 
50 
57 
58 
59 


000128 
000193 
000137 
000149 
000147 




000659 
000569 
000570 
000689 
000599 




001295 
001310 
001325 
001340 
001355 


12 
12 
12 
12 
IS 


002385 
002355 
002375 
002895 
002416 


16 
17 
17 
17 
17 


003680 
003705 
008780 
003755 
008780 


21 
21 
22 
22 
22 


005327 
005357 
005387 
005417 
005448 


26 
26 
27 
27 
27 


007274 
007318 
007848 
007388 
007418 


80 
81 
81 
32 
82 


55 
56 
57 
58 
50 









Digitized by VrrOOQlC 



200 TABLE XXV. 

Natural VsRtftD Sines. 


M. 


70 


Purti 


80 


Purto 


90 


Pftrta 


100 


Parti 


no 


mrti 


120 


\F^ni 


I80 


rartii 


S 

1 

2 
8 
4 




007464 
007489 
007525 
007561 
007596 




1 
1 
2 


009732 
009772 
009813 
009854 
009894 




1 
1 
2 
3 


012312 
012367 
012403 
012449 
012494 




1 
2 
2 

3 


015192 
015243 
015293 
015344 
016395 




018373 
018428 
018484 
018640 
018695 




021862 
021918 1 
021974 9 
022034 8 
022006 4 


026680 
026695 1 
026761 % 
025827 8 
025892 4 




007632 
007668 
007704 
007740 
007776 


3 

4 
4 
6 
6 


009935 
009976 
010017 
010058 
010100 


3 
4 
6 
6 
6 


012540 
012586 
012632 
012678 
012725 


4 
ff 

6 
6 

T 


016446 
015497 
016548 
015599 
015650 




018661 
018707 
018768 
018819 
018876 




022156 
022217 
022278 
022389 
022400 


6 
6 

7 
8 
9 


026958 
026024 
026000 
026156 
09622^ 


6 

7. 
8 

10 


8 
6 
7 
8 

t 




007813 
007849 
007886 
007912 
007958 


6 

7 
8 
8 
9 


010141 
010182 
010224 
010265 
010307 


7 
8 
8 

10 


012771 
012817 
012864 
012910 
012957 


8 



10 

10 

11 


015701 
015753 
015801 
015850 
015908 


10 
11 


018032 

01S988 
010045 
019101 
019158 




022461 
022523 
022584 
022646 
022707 


10 
12 
13 
14 
15 


026288 
026356 
026421 
026188 
026554 


11 
12 
14 
16 
10 


10 
11 
13 
IS 
14 


2i 
2t 

24 
25" 
26 
27 

28 
29 


007995 
008032 
008069 
008106 
008143 
008180 
008217 
008254 
008291 
008329 


9 
10 
11 
11 
12 


010349 
010390 
010432 
010474 
010516 


10 

11 

12 


013004 
013050 
013097 
013144 
0U191 


12 
13 
14 
14 
15 


016959 13 
016011 14 
0160G3' 15 
016115' 16 
010167! 17 


019215 
019271 
019328 
019385 
019442 


16 
17 

18 


022769 
022881 
022892 
022954 
023016 


16 

17 
18 
19 

20 


026621 
026687 
026754 
026821 

026888 


17 
18 
19 
20 
21 


15 
16 
17 
18 
19 


13 
13 
14 
li 
15 


010558 
010601 
010C43 
010685 
010728 


14 
15 
15 
16 
17 


013238 
013286 
013333 
013380 
013428 


16 
17 
18 
18 
19 


010219 18 
016271; 19 
016324 19 
016376; 20 
010428; 21 


019499 19 
019557 20 
019614 21 
01907ll 22 
019729' 23 


023079 
023141 
023203 
023265 
023328 


21 
22 
28 
24 
25 


026955 
027022 
027089 
027157 
027224 


23 
24 
25 
26 
27 


20 
21 
92 
23 
24 


008366 
008404 
008442 
008470 
008517 


10 
16 
17 

18 
18 


010770 
010813 
010855 
010898 
010941 


17 
18 
19 

20 
20 


013475 
013523 
013571 
013018 
013666 


20 
21 
22 
22 
23 


0164811 22 
016534' 23 
016586, 21 
0166391 25 
016692: 26 


019786 
019844 
019902 
019959 
020017 


24 
25 
26 
27 

28 


023390 
023468 
023515 
023578 
023641 


26 
27 

28 
29 
30 


027292 28 
027859! 29 
027427J 81 
027494; 82 
027562' 83 


36 

86 
27 

28 
29 


30 
SI 
32 
33 
34 
35 
36 
37 
38 
39 


008555 
008593 
008631 
008660 
008708 


19 
20 
20 
21 
22 


010964 
011027 
011070 

onus 

011157 


21 
22 
23 

24 
24 
25 

20 
26 
27 
28 


013714 
013762 
013811 
013850 
013007 

013955 
014001 
014052 
014101 
014150 


24 
25 
26 
26 
27 

28 
29 
30 
30 
31 


016745 
010798 
016851 
016904 
010958 


27 
27 
28 
29 
30 


020075 
020133 
020191 
020250 
020308 


29 
30 
31 
32 
33 


023704 
023767 
028830 
023893 
023956 


81 
33 
34 
35 

86 


027630. 84 
027608{ 85 
027766 36 
027834! 87 
027902 88 


80 
21 
82 
32 
84 


008746 
008784 
008828 
008802 
008900 


22 

23 
23 
24 
25 


011200 
011244 
011287 
011331 
011374 


017011 
0170G5 
017118 
017172 
017226 


31 
32 
33 

34 
35 


020366 
020425 
020483 
020542 
020601 


34 
35 
36 
37 

88 


021020 
024083 
024147 
024210 
024274 


87 
88 
80 
40 
41 


027970 
028039 
028107 
028176 
028245 


40 
41 
42 
48 
44 


86 

80 
37 
38 
89 


40 
41 
42 
48 
44 


008939 
008978 
009017 
009056 
000095 


25 
26 
27 
27 

28 


011418 
011462 
011506 
011550 
011594 


29 
29 
30 
31 
31 


014199 
014248 
014296 
014346 
044395 


32 
33 
84 
34 
35 


017279 
017333 
017387 
017441 
017495 

017550 
017601 
017668 
«.'17713 
017767 


35 
36 
37 
38 
89 


020l}o9 
020718 
020777 
020836 
020895 


39 
40 
41 
42 
43 


024338 
024402 
024465 
024529 
0245U4 


42 
43 
44 
45 

46 


028313 
028382 
028451 
026520 

028589 


45 
46 

48 
49 
60 


40 
41 
42 
48 
44 


•15 
46 
47 

48 
49 


009134 
009173 
009213 
000252 
009292 


28 
29 
30 
30 
31 


011638 
011683 
011727 
011772 
011816 


32 
33 
34 
34 
35 


014444 
014493 
014543 
014592 
014612 


36 
37 

38 
38 
39 


40 
41 
42 
43 
43 


020954 
021014 
021073 
021133 
021192 


44 
45 
45 
46 
47 


024058 
024722 
024786 
024851 
024915 


17 
48 
49 
60 
51 


02865b 
028727 
028796 
028866 
028935 


61 
62 
63 
64 
65 


45 
46 
47 
48 
49 


50 
51 
52 
53 
54 


009331 
009371 
009411 
009451 
009491 


32 
32 
33 
34 
34 


011861 
011905 
011960 
011905 
012040 


36 
37 

38 
39 


014601 
014741 
014791 
014841 
014891 


40 
41 
42 
43 
43 


017822 
017877 
017931 
017966 
018041 


44 
45 
46 
47 

48 


021252 
02IS11 
021371 
021431 
021491 


48 
49 
60 
61 
62 


024980 
025044 
025109 
026174 
026289 


52 
54 
65 
66 
67 


029005 
029074 
029144 
020214 
029284 


57 
68 
69 
60 
61 


50 
51 
69 
68 
54 


55 
56 
57 
58 
59 


009531 
009571 
009011 
009651 
009691 


35 
35 
36 
87 
37 


012085 
012130 
012175 
012221 
012266 


39 
40 
41 
42 
42 


014941 
014991 
016041 
015091 
015142 


44 
45 
46 
47 
47 


018096 
018151 
018207 
018262 
018317 


49 
50 
50 
61 
62 


021551 
021611 
021671 
021782 
021792 


68 
64 
65 
56 
«7. 


025804 
026869 
025434 
026499 
036666 


68 
60 
60 
61 
62 


029368 
029428 
029494 
029564 
0296841 


62 
68 
66 
66 
07 


66 
56 
67 
68 
69 1 


1 
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TABLE XXV. 


501 












Natural Versed Sines. 








M. 


140 


Parti 


15® 


Parti 


I60 


Parta 


170 


Pand 


I80 


Part.) 190 


Parti 20° 


Partx 


s 











029704 





034074 





038788 





048696 





048943 





054481 





000307 









1 


029775 


1 


034150 


1 


036819 


1 


043780 


1 


049083 


2 


054576 


2 


060407 


2 


1 






2 


029845 


2 


034225 


8 


088899 


8 


048866 


8 


049123 


8 


051671 


3 


060507 


3 


2 






3 


029910 


4 


084800 


4 


088979 


4 


048951 


4 


049214 


6 


054706 


5 


060600 


5 


3 






4 


029986 


6 


084876 


5 


089060 


6 


044036 


6 


049304 


6 


054861 


6 


060700 


7 


4 






5 


OJ0057 


6 


034452 


6 


039140 


7 


044121 


7 


049394 


8 


054956 


8 


06U8U(i 


8 


5 






ti 


03012b 


7 


034527 


8 


089221 


8 


044207 


9 


049484 


9 


055051 


10 


060906 


10 


6 






7 


030199 


8 


034603 


9 


039302 


10 


044293 


10 


019575 


11 


055146 


11 


06100, 


12 


7 






8 


030270 


10 


084670 


10 


089382 


11 


04437b 


12 


« 19665 


12 


055212 


13 


061100 


14 


8 









030341 


11 


084755 


12 


039463 


12 


044464 


13 


019756 


14 


055337 


15 


(>61200 


15 
17" 


9 
10 






10 


030412 


12 


<»34881 


13 


039544 


14 


044550 


15 


049846 


15 


055432 


Id 


061300 






11 


030483 


18 


084907 


14 


039626 


15 


044636 


16 


049937 


17 


055528 


18 


061407 


19 


11 






12 


030555 


14 


034964 


15 


039706 


16 


044722 


17 


050028 


18 


055624 


19 


001507 


20 


12 






13 


030626 


16 


085060 


17 


039788 


18 


044808 19 


050119 


20 


055719 


21 


001607 


22 


13 






14 
IS 


030698 
030769 


17 


035136 


18 


039869 


19 


04I894| 20 


050210 


22 


055815 


23 


061708 


21 

25~ 


14 
15 






18 


035218 


19 


089950 


21 


044980; 22 


050301 


23 


055911 


24 


061809 






IC 


030841 


19 


035289 


21 


040032 


22 


045066 28 


050392 


25 


056007 


26 


061909 


27 


16 






17 


030912 


21 


035366 


22 


040113 


23 


045153 


25 


050483 


26 


056103 


27 


062010 


29 


17 




IB 


030984 


22 


035443 


23 


040195 


25 


045239 


26 


050575 


28 


066199 


29 


062111 


30 


18 






2a" 


031056 


28 


035519 


25 
26 


040276 
040358 


26 


045826 28 


050666 


29 


056295 


31 


002212' 


32 


19 
20 






031128 


24 


035596 


27 


0454121 29 


050757 


31 


056391 


32 


062313 


31 






*21 


0:a200 


25 


035678 


27 


040440 


29 


045499 81 


050849 


32 


056488 


34 


062114 


36 


21 






22 


031272 


27 


035750 


28 


040522 


80 


045586 32 


050941 


34 


056584 


36 


062515 


37 


22 






z:i 


031314 


28 


085827 


80 


040604 


82 


045678 84 


051032 


35 


056681 


37 


062617 


39 


23 






24 
23 


03U17 


29 


035905 


81 


040686 


88 


045760 


85 


051124 


87 


056777 


89 


062718 


41 
42 


24 
25 






031489 


30 


0351)82 


82 


040768 


84 


045847 


86 


051216 


89 


056874 


40 


062819 






20 


03U02 


81 


036059 


34 


040850 


86 


046984 


38 


051308 


40 


056971 


42 


062<»21 


44 


2i\ 






27 


031631 


83 


036187 


85 


010938 


37 


046021 


89 


051400 


42 


057068 


44 


063023 


46 


27 






28 


031707 


84 


03()214 


86 


011015 


88 


046108 


41 


051492 


43 


057164 


45 


063124 


47 


28 






2J 
30" 


031780 


35 


036292 


37 


041098 


40 


046196 


42 
44 


051584 


45 


057261 


47 


003226 


49 


29 






031852 


36 


036370 


89 


041180 


41 


046283 


051676 


46 


057859 


48 


063328, 


61 


30 






31 


031925 


37 


036447 


40 


041268 


43 


046871 


46 


051769 


48 


057466 


60 


063430' 


52 


31 






32 


031998 


89 


03652i 


41 


041346 


44 


046458 


47 


051861 


49 


057563 


62 


063532 


54 


82 






33 


032071 


40 


036608 


48 


041428 


45 


046646 


48 


051954 


61 


057650 


f * )63634 


56 


33 






34 


032144 


41 


036681 


44 


041511 


47 


046684 


60 


052046 


52 


057748 


60 


063736 


57 
59 


31 
35 






35 


032217 


42 


036759 


45 


041504 


48 


046721 


51 


052139 


64 


057845 


67 


063838 






36 


032291 


43 


036887 


46 


041677 


49 


046809 


62 


062232 


66 


057943 


68 


068940 


61 


36 






37 


032304 


45 


086916 


48 


041761 


61 


046897 


64 


052824 


67 


058040 


60 


064043 


63 


37 






38 


032438 


46 


036994 


49 


041844 


62 


046985 


65 


052417 


69 


058138 


61 


064145 


61 


38 






39 


032511 


47 


037072 


50 


041927 


64 


047074 


67 


052510 


60 


058236 


63 


0{i4248 


66 


39 






40 


0J2585 


48 


037151 


62 


042010 


55 


047162 


68 


062608 


62 


068384 


65 


064350 


68 


40 






41 


032658 


49 


037280 


68 


042094 


66 


047250 


60 


062696 


63 


058431 


66 


064153 


69 


41 






42 


032732 


51 


087308 


54 


042178 


68 


047389 


61 


052790 


65 


058529 


68 


064556 


71 


42 






43 


032806 


62 


087887 


66 


042261 


69 


047427 


68 


052888 


60 


058628 


69 


064G59 


73 


43 






44 


032880 


58 


037466 


67 


042346 


60 


047516 


64 


052976 


68 


058726 


71 


061762 


74 


44 






45 


032054 


54 


037546 


68 


042429 


62 


047604 


66 


058070 


69 


058824 


78 


064865 


76 


4.> 






46 


038028 


56 


087624 


69 


042618 


68 


047693 


67 


068168 


71 


058922 


74 


064968 


78 


46 






47 


033102 


57 


087708 


61 


042697 


66 


047782 


69 


058257 


72 


059021 


76 


065071 


79 


47 






48 


033177 


58 


087782 


62 


042681 


66 


047871 


70 


058851 


74 


059119 


78 


065174 


81 


48 






49 


033251 


59 


037861 


63 


042765 


67 


047960 


71 


053445 


76 


069218 


79 


065278 


83 


49 
50 






50 


033325 


60 


037941 


05 


042840 


69 


048049 


73 


053538 


77 


059816 


81 


06)381 


85 






51 


033400 


62 


038020 


66 


042988 


70 


048138 


74 


063632 


79 


059415 


82 


065485 


86 


51 






52 


033174 


63 


038099 


67 


043017 


71 


048227 


76 


058726 


80 


059511 


84 


065588 


88 


52 






53 


033549 


64 


038179 


68 


043102 


78 


048316 


77 


058820 


82 


059613 


86 


065692 


90 


53 






54 


033.>24 


65 


038259 


70 


048186 


74 


048401) 


79 


053915 


83 


059712 


87 
89 


0G5796 


91 


51 






55 


0^3699 


66 


038838 


71 


043271 


76 


048495 


80 


054009 


85 


059811 


0l>3b99 


93 


55 






56 


033774 


68 


08S418 


72 


043856 


77 


048585 


82 


054103 


86 


059910 


90 


GOCiOOS 


95 


56 






57 


033849 


69 


038408 


74 


043440 


78 


018074 


83 


054198 


88 


OOOOO'J 


92 


OOGI07 


96 


57 






53 


033924 


70 


038578 


76 


043525 


80 


04U7&4 


85 


054292 


89 


060109 


94 


060211 


98 


58 






59 


033909 


71 


038058 


76 


018610 


81 


048854 


86 


054887 


91 


060208! 95 


066315 


100 


59 














^"" 
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a02 TABLE XXV. 




Natural Verbsd SivU. 




M. 


2|0 


Parti 


220 


Parti 


28® 


Parte 


240 


P^rt* 


350 


VmttM 


360 


PmrtM 


570 


Ipam 


S 





066419 





072816 





079495 





086455 





093693 





101206 





108998 


6 


1 


066524 


- S 


072925 


a 


070609 


3 


086578 


3 


098815 


3 


101834 


3 


109126 3 


1 


9 


066628 


4 


073034 


4 


070723 


4 


080691 


4 


096988 


4 


101461 


4 


109258 4 


3 


• 


066788 


5 


073143 


6 


079886 


6 


086810 


6 


094061 


6 


101589 


7 


109890 7 


s 


4 


066887 


7 


078253 


7 
9 


079950 


8 


086928 


8 


094185 


8 


101717 


9 


109322 


9 


4 

6 


ft 


066942 


9 


073362 


080064 


10 


087047 


10 


094308 


10 


101S44 


11 


109655 


11 


6 


067046 


11 


078471 


11 


080179 


12 


087166 


13 


094481 


18 


101972 


18 


109787 


13 


6 


7 


067151 


12 


073581 


18 


080293 


13 


087285 


14 


094555 


15 


102100 


15 


109920 


16 


7 


8 


067256 


14 


078690 


16 


080407 


15 


067404 


16 


094678 


17 


102229 


17 


110052 


18 


8 





0G7861 


16 


078800 


17 


080521 


17 


087523 


18 


094802 


19 


103357 


19 


110185 


20 


9 
10 


10 


067466 


18 


078010 


19 


080636 


19 


087642 


30 


094935 


31 


108485 


22 


110318 


22 


11 


067571 


19 


0740^0 


20 


080750 


21 


087761 


33 


095049 


33 


103613 


24 


li0451 


?5 


11 


12 


067676 


21 


074129 


22 


080865 


28 


087880 


34 


095178 


35 


102742 


26 


110584 


27 


12 


18 


067781 


23 


074230 


24 


080070 


25 


087099 


20 


095397 


37 


103870 


28 


110717 


39 


IS 


14 
15 


067887 


25 


074349 


26 


081094 


27 


088119* 28 


095431 


29 


103999 


80 


110850 


81 


14 


007992 


27 


074459 


28 


081209 


29 


088238 30 


095545 


81 


103127 


82 


IIO983I 


34 


15 


16 


068008 


28 


074570 


80 


081824 


81 


088357 


82 


095669 


88 


103256 


85 


1111161 


86 


IG 


17 


068208 


80 


074680 


82 


081489 


88 


088477 


84 


095793 


86 


103385 


87 


111249 88 


17 


18 


068300 


82 


074790 


88 


081554 


85 


088597 


86 


095917 


88 


108514 


89 


111383 40 


18 


10 

20 


068414 


81 


074901 


85 


081669 


87 


088716 88 


096042 


40 


108642 


41 


111516; 43 


19 


06b52u 


85 


075011 


87 


081784 


89 


08U886; 40 


096166 


42 


103771 


43 


111650 45 


20 


21 


068626 


87 


075122 


89 


081899 


41 


088956 43 


096291 


44 


108901 


45 


111788 


47 


21 


22 


068732 


89 


075232 


41 


082014 


43 


089076 44 


096415 


46 


104030 


17 


111917 


49 


22 


23 


068838 


41 


075843 


43 


082180 


44 


089196 46 


096540 


48 


104159 


50 


112051 


52 


23 


24 


068044 


48 


075454 


45 


082245 


46 


089816 48 


096665 


60 


104288 


52 


112185 
112319 


54 


24 


25 


069050 


44 


075565 


47 


089361 


48 


080437 


60 


096790 


52 


104118 


54 


56 


86 


26 


060157 


46 


075676 


48 


082477 


50 


089557 


63 


09^914 


54 


104547 


56 


112453 58 1 


26 


27 


060268 


48 


075787 


50 


082592 


63 


089677 


54 


097089 


56 


104677 


58 


112587 


61 


27 


28 


069369 


60 


075898 


62 


082709 


64 


089798 


66 


097164 


59 


104806 


(>0 


112721 


68 


28 


29 


060476 


51 


076009 


64 


082824 


56 


089918 


58 


097290 


61 


104936 


68 


112855 


05 


29 
80 


80 


069582 


53 


076120 


56 


082940 


58 


090039 60 1 


097415 


68 


105066 


65 


113989 


67 


St 


069680 
069796 


56 


076232 


68 


088066 


60 


090159 


62 


097540 


65 


105195 


67 


113134 


69 


81 


82 


67 


076848 


W 


068173 


63 


090280 


64 


097665 


67 


105325 


69 


113258 


72 


88 


88 


060908 


69 


076455 


61 


088288 


64 


090401 


66 


097791 


69 


105455 


71 


113393 


74 


88 


84 


070010 


60 


076566 


68 


08S405 


66 


090522 


68 


097916 


71 


105585 


73 


113527 


76 


34 


85 


070117 


62 


076678 


65 


083521 


68 


090648 


70 


098042 


78 


105716 


76 


113662 


78 


35 


86 


070224 


64 


076790 


67 


088637 


70 


090764 


73 


098167 


75 


105846 


78 


113796 


81 


86 


87 


070381 


66 


076002 


69 


088754 


71 


090885 


74 


098298 


77 


105976 


80 


113931 


83 


87 


88 


070438 


67 


077014 


70 


088870 


78 


091006 


76 


098419 


79 


106106 


82 


114066 


85 


36 


80 
40 


070545 
070652 


69 
71 


077126 
077288 


72 

74 


088987 
084104 


76 

77 


091 13B 
091249 


78 


098545 


82 


106237 


84 


114201 


87 


39 
40 


80 


008071 


84 


106367 


86 


114386 


90 


41 


070760 


78 


077350 


76 


084221 


70 


091370 


82 


008707 


86 


106498 


88 


114471 


92 


41 


42 


070867 


75 


077462 


78 


084387 


81 


091492 


84 


098923 


88 


106629 


91 


114606 


94 


42 


48 


070975 


76 


077574 


80 


084454 


88 


091613 


86 


099049 


90 


106759 


93 


114742 


96 


48 


44 
45 


071083 
071190 


78 
80 


07:687 
077799 


83 
84 


084571 
084689 


85 


091735 


88 


099175 


92 


106890 


95 


114877 


99 


44 


87 


091857 


90 


099302 


94 


107021 


97 


115012 


101 


45 


46 


071298 


82 


077912 


86 


984806 


89 


091979 


92 


009428 


96 


107152 


99 


115148 


103 


46 


47 


071406 


88 


078024 


87 


084028 


01 


092101 


94 


099555 


98 


107283 


101 


115283 


105 


47 


48 


071514 


85 


078137 


89 


086040 


98 


092223 


-96 


099681 


100 


107414 


104 


115419 


108 


48 


40 


071622 


87 


078250 


91 


085158 


96 


092345 


98 
100 


099808 


102 


107545 


106 


115555 


110 


49 


50 


071780 


80 


078362 


93 


086275 


97 


092467 


099935 


105 


107677 


108 


115691 


1U 


50 


51 


071889 


91 


078475 


96 


085898 


99 


092589 


103 


100061 


107 


107808 


110 


115826 


114 


51 


52 


071947 


92 


078568 


97 


085510 


100 


092711 


104 


100188 


109 


107989 


113 


115962 


117 


52 


58 


072055 


94 


078701 


99 


085628 


102 


092884 


108 


100315 


111 


108071 


114 


116098 


119 


68 


54 


072104 


96 


078815 


100 


085746 


104 


092956 


106 


100442 


113 


108202 


117 


116284 


121 


54 


55 


072272 


98 


078928 


102 


085864 


106 


098078 


110 


100569 


115 


1U8384 


119 


116371 


123 


55 


56 


072381 


99 


079041 


104 


085982 


108 


098201 


113 


100690 


117 


108466 


121 


116507 


1?6 


56 


67 


072490 


101 


079154 


106 


086100 


110 


098824 


114 


100824 


119 


108598 


123 


116643 


128 


67 


58 


072598 


103 


070268 


108 


086218 


112 


008446 


116 


100951 


121 


108780 125 


116779 


180 


58 


59 


072707 105 1 079882 


100 


086886 


114 


098569 


118 


101078 


128 


108861137 


116916 


182 


69 
























Digitiz 


ed by 


Go( 


3Q] 


e 



TABLE XXV. 203 




Natural VjiasED Sines. 


M. 


280 


Parb 


too 


Parti 


SOO 


Paru 
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117052 





125380 





133975 





142833 





151952 





161329 


~ 


17006k 





1 


117189 


2 


125591 


2 


184120 


2 


142983 


2 


152106 


3 


16148t» 


8 


171125 


3 


1 


9 


117326 


6 


125662 


5 


134206 


6 


143132 


5 


152260 


5 


161646 


5 


17128b 


5 


2 


S 


117462 


7 


125804 


7 


134411 


7 


143282 


8 


152415 


8 


16180^ 


8 


171451 
17i6U 


8 


3 


4 


117599 


9 


125045 


10 


134557 


10 


143133 


10 


152569 


10 


161064 


11 


11 
14 


4 
5 


6 


117736 


12 


126086 


12 


134708 


12 


143583 


13 


152724 


13 


162122 


13 


171777 


6 


117873 


14 


126228 


14 


134849 


15 


143738 


15 


152878 


16 


162881 


16 


171940 


16 


G 


7 


118010 


16 


126S69 


17 


134995 


17 


143888 


18 


153083 


18 


162440 


19 


172103 


19 


7 


8 


118147 


18 


126511 


19 


135141 


20 


144034 


20 


153187 


21 


162599 


21 


172266 


22 


8 





118284 


21 


126653 


22 


135287 


22 


144184 


23 


153342 


28 


162758 


24 


172429 


2.-> 


9 
10 


lu 


118422 


23 


12U794 


24 


135433 


25 


144335 


25 


153497 


26 


162917 


27 


172598 


27 


11 


118559 


25 


126936 


26 


135579 


27 


144486 


28 


153652 


29 


163070 


29 


172756 


80 


n 


12 


118697 


28 


127078 


29 


135725 


29 


144630 


30 


163807 


81 


163986 


82 


172020 


83 


12 


13 


118834 


30 


127220 


81 


18^872 


82 


144786 


83 


153962 


84 


163395 


35 


178083 


36 


13 


U 


118972 


32 


127362 


S3 


136018 


34 


144937 


35 


154117 


36 




38 


17|247 
173410 


38 
41 


14 
i:> 


15 


119109 


85 


127504 


36 


136164 


37 


145088 


88 


154272 


39 


163714 


40 


16 


119247 


37 


127646 


38 


136311 


39 


145289 


40 


154427 


42 


163678 


43 


173&74 


44 


16 


17 


119385 


39 


127788 


41 


136458 


42 


145300 


43 


154588 


44 


164033 


46 


173738 


47 


17 


18 


119523 


42 


127931 


43 


136604 


44 


145541 


46 


154738 


47 


164103 


48 


173002 


4» 


18 


10 


119661 


44 


128073 


45 


136751 


47 


145692 


48 


154804 


49 


164352 


51 


174066 


52 
55 


19 
20 


20 


119799 


46 


128216 


48 


136898 


49 


145844 


51 


155049 


52 


164512 


54 


174230 


21 


119987 


48 


128S58 


50 


137045 


52 


145985 


58 


15^205 


55 


164672 


56 


174394 


58 


21 


22 


120075 


51 


128501 


53 


137192 


54 


146146 


56 


155860 


57 


164832 


59 


174558 


60 


22 


23 


120213 


53 


128643 


65 


137339 


57 


146298 


58 


155616 


60 


164092 


62 


174722 


63 


23 


24 
25 


120351 


55 


128786 


57 


137486 


59 


146449 


61 


155672 


62 


165152 


64 


174887 


66 


24 i 


120490 


68 


128929 


60 


137634 


62 


146601 


63 


155828 


65 


165312 


67 


175051 


60 


25 


26 


120628 


60 


129072 


62 


137781 


64 


146752 


66 


155084 


68 


105473 


70 


175215 


71 


2a 


27 


120767 


62 


120215 


65 


137928 


66 


146004 


68 


156140 


70 


165633 


72 


175380 


74 


27 


28 


120906 


65 


120858 


67 


188076 


69 


147056 


71 


156206 


73 


165793 


75 


175544 


77 


28 


29 


121044 


67 


129501 


69 


138223 


71 


147208 


73 


156452 


75 


165954 


78 


176700 


80 


29 


80 


121183 


69 


1296441 


72 


188371 


74 


147360 


76 


156609 


78 


166114 


80 


175874 


82 


30 


31 


121322 


72 


129788 


74 


138619 


76 


147512 


78 


156765 


81 


166275 


83 


176039 8.i 


31 


32 


121461 


74 


129931 


77 


138666 


79 


147664 


81 


156021 


88 


16G435 


86 


176203 88 


32 


33 


121600 


76 


130074 


79 


. 138814 


81 


147816 


84 


> 157078 


86 


166596 


89! 


176368 91 
•176533 93 


33 


31 


121739 


78 


130218 


81 


138062 


84 


147068 


86 


157234 


88 


108767 


91. 


31 
35 


35 


121878 


81 


130361 


84 


139110 


86 


148121 


80 


157391 


9( 


106918 


94 


176698 


96 


36 


122017 


83 


130505 


J36 


189258 


88 


148273 


01 


157547 


94 


167070 


03 


176861 


99 


36 


37 


122156 


85 


130649 


.88 


139406 


91 


148425 


01 


157704 


96 


167240 


99 


177029 102 


37 


38 


122206 


.88 


130793 


91 


189554 


93 


148578! 06 


157861 


99 


167461 


102 


117194104 
177359:107 


38 


30 


12^35 


90 


130936 


93 


189703 


94 


148731' 99 


168018 


101 


167562 


105 


3K 


40 


122575 


92 


131080 


96 


130851 


98 


148883 101 


158175 


104 


167723 


107 


177525 


no 


40 


41 


122714 


95 


131224 


98 


139999 


101 


149036 104 


158832 


107 


107885 


110 


177690 


113 


41 


42 


122854 


97 


131368 


100 


140148 


103 


140180106 


1^8489 


109 


168046 


113 


177856 


115 


4^ 


43 


12S994 


99 


131513 


103 


140296 


106 


149342 


100 


158646 


112 


168207 


115 


178022 


118 


43 


44 


123133 


102 


131657 


105 


140445 


108 


149495 


111 


158804 


114 


168369 


118 


178187 


121 


44 


45 


123273 


104 


131801 


108 


140594 


111 


149648 


114 


158001 


117 


168530 


121 


178353 


124 


45 


46 


123418 


106 


131946 


UO 


140742 


113 


140801 


146 


150118 


120 


168692 


128 


178519 


126 


46 


47 


123553 


108 


132090 


118 


140891 


no 


149954 


119 


150276 


122 


168854 


126 


178685 


129 


47 


48 


123693 


111 


132285 


115 


141040 


118 


I50I07 


122 


159433 


125 


169016 


E20 


178851 


132 


48 


49 


123833 


lis 


132379 


117 


141189 


120 


150261 


124 


159591 


127 


169177 


131 


179017 


135 


49 


5a 


12.ti^7 1 


115 


132524 


120 


141338 


123 


150414 


127 


159749 


430 


169339 


134 


1701b3 


137 


6(^ 


51 


12.(114 


118 


132U60 


122 


141487 


125 


150567 


129 


159906 


133 


169501 


137 


179319 


140 


•51 


52 


121254 


120 


132813 124 


141036 


128 


150721 


132 


160064 


135 


169663 


139 


179515 


143 


62 


.^3 


124395 


122 


132958 


127 


141786 


180 


150875 


134 


160222 


138 


169826 


142 


179682 


146 


53 


54 
5o 


124535 
J21i>7o 


125. 


133103 


120 


141985 


133 


151028 


137 


16038G 


140 


160988 


145 


179848 


148 


54 

54 


127 


133248 


132 


112085 


135 


151182 


139 


160538 


143 


170150 


148 


180015 


l.il 


56 


124817 


UO 


. 1333J3 


134 


142234 


138 


151380 


142 


160606 


146 


170312 


150 


180181 154 


56 


57 


124958 


1*^2. 


133530 


136 


142384 


140 


151400 


U4 


160864 


148 


It0475 


158 


180348 157 


57 


58 


125098 


134 


133684 


139 


142533 


143 


151644 


147 


161013 


151 


170037 


156 


1605141159 


58 


50 


125231) 


136 


133829 


141 


142683 


145 


1511D8 


140 


161171 


153^ 


170800 U8 1 


I8O68II102 


59 
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Parte 
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Parti 
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Paru 


38© 


Pnrtsj SQO 
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18084b 





190983 





201364 





211989 





222864 





233956 





245290 








1 


181016 


3 


191154 


8 


201540 


3 


212168 


3 


223037 


8 


234143 


8 


245481 


8 


1 


2 


181182 


6 


191325 


6 


201715 


6 


212318 





223220 


6 


234330 


6 


245672 


6 


2 


8 


181340 


6 


191496 


9 


201890 


9 


21-2527 


9 


223404 


9 


234517 


9 


215863 


10 


S 


4 


181516 


11 


191667 


11 


202065 


12 


212706 


12 


223587 


12 


234704 


13 


246U54 
246215 


13 


4 


6 


181683 


14 


191830 


14 


202241 


15 


212886 


15 


223770 


16 


234891 


16 


16 


5 


6 


181850 


17 


192010 


17 


202416 


18 


218066 


18 


223064 


18 


235070 


19 


216437 


19 


6 


7 


18201b 


20 


192182 


20 


202592 


21 


213244 


21 


224137 


22 


236266 


22 


246628 


22 


7 


8 


182185 


22 


192353 


23 


202767 


24 


213424 


24 


224321 


25 


286453 


25 


246819 


26 


8 


9 


182352 


25 


192626 


26 


202943 


27 


218604 


27 


224604 


28 


236641 


28 


247011 


29 


9 


10 


182520 


28 


192696 


29 


203118 


29 


218783 


80 


224688 


81 


236829 


81 


247202 


82 


10 


11 


182687 


31 


192868 


32 


203294 


82 


213963 


88 


224872 


84 


236016 


35 


247894 


86 


11 


12 


182855 


34 


193040 


36 


203470 


85 


214148 


86 


225066 


87 


236204 


88 


247685 


89 


12 


13 


183028 


37 


193212 


87 


203646 


88 


214828 


89 


225240 


40 


286392 


41 


247777| 42 


13 


14 


183191 


39 


193383 


40 
43 


203822 


41 


214508 


42 


225424 


48 


236680 


44 


247968 45 


14 


15 


183368 


42 


193655 


203998 


44 


214683 


45 


225608 


46 


236768 


47 


248169. 48 
248352! 51 


15 


10 


183526 


45 


193727 


46 


204174 


47 


214863 


48 


225792 


40 


2369561 


60 


16 


17 


183694 


48 


193900 


49 


204360 


60 


215048 


61 


225976 


62 


237141 


64 


218644 65 


17 


18 


183862 


61 


194072 


62 


204527 


63 


215224 


64 


226160 


55 


237832 


67 


2487;i6 68 


18 


19 


184031 


53 


194244 


60 


204703 


66 


215404 


67 


226344 


69 


237520 60 { 


2i8!)28 61 


19 


20 


184IUli 


66 


191416 


58 


201879 


69 


215584 


60 


226628 


62 


23770b 


C3 


249t20 61 


20 


21 


181367 


59 


194589 


61 


205056 


62 


216765 


63 


226713 


65 


237896 


66 


249312 68 


21 


22 


181535 


62 


194761 


63 


205232 


65 


216945 


66 


226897 


68 


238085 


69 


249501 71 


22 


23 


184704 


65 


194934 


66 


205409 


68 


216126 


69 


227U82 


71 


238273 


72 


249097 74 


23 


24 
25 


184872 
185041 


68 


195106 


69 


205585 


71 


216307 


72 


227266 


74 


238462 


76 


249889 77 


24 


70 


195279 


72 


205762 


74 


216487 


75 


227451 


77 


238650 


79 


2o00bi\ 70 


25 


26 


185209 


73 


195452 


75 


205939 


77 


216668 


78 


227636 


80 


238839 


82 


250274 84 


26 


27 


185378 


76 


195624 


78 


206116 


80 


216849 81 


227821 


83 


239028 


85 


250466' 87 


27 


28 


185647 


70 


195797 


81 


206203 


83 


217030 84 


22800> 


86 


239216 


88 


250669: 90 


28 


29 

so' 


185716 


82 


196970 


84 


206470 


86 


217211. 87 


228190 
228376 


89 
92 


239105 
239694 


91 
94 


250852 98 


29 


185884 


84 


IU6U3 


86 


206647 


b8 


217392 90 


251044! 96 


30 


31 


180053 


87 


196316 


89 


206824 


91 


217573: 01 


228560 


96 


239783 


98 


251237:100 


81 


32 


186222 


90 


196489 


92 


207001 


94 


217754 97 


228746 


99 


239972 


101 


251430 103 


82 


33 


186392 


93 


196603 


06 


207178 


97 


217935 100 


228931 


102 


240161 


104 


251623 106 


33 


3t 


1K6561 


96 


196636 


98 


207356 


100 


218117 103 


229116 


105 


240860 


107 


251816 


109 
118 


34 

86 


35 


18673U 


99 


197009 


101 


207633 


103 


218298 106 


229301 


108 


240539 


110 


252009 


30 


186899 


101 


197183 


101 


207710 


106 


218480 109 


229487 


111 


240729 


113 


252202 116 


86 


37 


187069 


101 


197356 


107 


207888 


109 


218661112 


229672 


114 


240918 


117 


262395' 119 


87 


38 


187238 


107 


197530 


110 


208065 


112 


218843 116 


229858 


117 


241107 


120 


2526b8122 


88 


39 


18740fc 


110 


197703 


112 


208243 


115 


219024 118 


230043 


120 


241297 


128 


252782 


125 


39 
40 


40 


187571 


113 


197877 


115 


208421 


118 


219206 120 


230229 


123 


24148(^ 


126 


252975 


129 


41 


187747 


115 


198051 


lis 


208599 


121 


219388 121 


230116 


126 


241676 


129 


253168 


132 


41 


42 


18791C 


118 


198224 


121 


208776 


124 


219570127 


230600 


129 


241866 


132 


258362 


185 


42 


43 


188086 


121 


19839b 


124 


208964 


127 


219752130 


230786 


133 


242055 


135 


253666 


138 


48 


44 

45 


188256 
188 J2t 


121 

12/ 


198572 


127 
130 


209132 
20931t; 


130 


219934 133 


230972 


136 


242246 


139 


253749 


141 


44 


198746 


133 


220116' 136 


231158 


139 


242485 


142 


253943 


146 


45 


46 


188596 


130 


19^>920 


133 


209489 


136 


220298 


139 


231344 


U2 


212626 


146 


254136 


148 


46 


47 


1887m 


U2 


199 J94 


135 


209667 


139 


220480 


142 


231530 


145 


242816 


148 


254330 


151 


47 


48 


18S93< 


i3J 


19Dk6y 


138 


209846 


142 


220662 


145 


231716 


148 


243006 


151 


254524 


154 


48 


49 


189101 


138 
111 


199443 
199617 


Ml 


210023 


145 


220844 


148 


231903 


161 


243196 


154 


254718 


158 


49 


60 


lb927. 


144 


210202 


147 


221027 


151 


232089 


154 


248885 


157 


254912 


161 


60 


61 


18914< 


til 


1997i»2 


147 


21088U 


150 


221209 


154 


232275 


157 


248575 


161 


255106 


164 


61 


52 


181617 


U6 


19U966 


150 


210659 


163 


221392 


157 


232462 


160 


243760 


164 


255300 


167 


52 


63 


18978^ 


119 


200141 


153 


210737 


156 


221674 


160 


232648 


163 


243956 


167 


255494 


170 


63 


54 


1 9958 


l.-,2 


2003 U 


156 


210016 


159 


221767 


163 


232835 
233021 


166 


244147 


170 


25568b 


174 


64 


55 


l'.Mil2:> 


1*5 


200490 


159 


211006 


162 


221940 


166 


170 


244387 


173 


2558b3 


177 


65 


60 


19030;. 


158 


2006*35 


161 


211273 


165 


222122 


169 


233208 


173 


244528 


176 


256077 


180 


56 


67 


]9047(i 


161 


200840 


164 


211462 


168 


222805 


172 


283395 


176 


244718 


1R0 


256272 


188 


57 


68 


190041 


I(i3 


201015 


167 


211631 


171 


222488 


176 


233582 


179 


244909 


183 


256466 


187 


58 


59 


190812 


166 


201189 


170 


211810 


174 


222671 


178 


233769 


172 


246100 


186 


256661 


190 


69 


1 
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TABLE XXV. 
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Natural Versed Sivis. 








M. 


420 


Part! 


480 


Farti 


440 


Paiii 


450 


Parti 


460 


Farta 


470 


Part. 


s. 







236855 





268646 





280660 





29289S 





S05342 





818002 










1 


257050 


3 


268845 


S 


280862 


8 


293000 


S 


805551 


8 


918214 


4 


1 






2 


257245 


7 


269043 


7 


281064 


7 


293305 


7 


S05760 


7 


318487 


7 


2 






% 


257430 


10 


269242 


10 


281267 


10 


293511 


10 


805970 


11 


318610 


11 


3 






4 
ft 


257634 


IS 


269440 


18 


281469 


14 


293716 


14 


806179 


14 


318653 


14 


4 




257b20 


16 


269639 


17 


2dl67l 


17 


293922 


17 


S06389 


18 


319066 


18 


5 




e 


258021 


20 


260838 


20 


281874 


20 


294128 


21 


306508 


21 


310270 


21 


6 






7 


258219 


23 


270037 


23 


282076 


24 


294335 


24 


S06808 


25 


810402 


25 


7 






8 


258114 


26 


270235 


27 


282279 


27 


294511 


28 


307017 


28 


319705 


20 


8 









258600 


29 


270434 


SO 


282481 


SI 


294747 


31 


307227 


32 


310019 


32 


9 




10 


258805 


33 


270633 


33 


282684 


34 


8SI49&3 


85 


307437 


35 


320182 


36 


10 




11 


250000 


36 


270832 


S7 


282887 


S7 


295159 


38 


S07647 


39 


320345 


39 


11 






12 


250105 


39 


27US1 


40 


283089 


41 


205S66 


41 


807857 


42 


320550 


43 


18 






IS 


250301 


43 


271231 


4S 


283292 


44 


295572 


45 


308067 


46 


320772 


46 


IS 






14 


2595b6 


46 


271430 


47 


28349:> 


48 


295779 


48 


308277 


49 


820986 


60 


14 




15 


250782 


40 


271629 


50 


283698 


51 


295985 


62 


808487 


58 


S21199 


64 


15 




16 


250977 


62 


271829 


53 


28S901 


54 


296192 


6S 


308697 


66 


321413 


67 


16 






17 


260173 


56 


272028 


67 


284104 


68 


296399 


60 


S08907 


60 


321627 


62 


17 






18 


260360 


69 


272227 


60 


284307 


61 


296605 


62 


S09118 


63 


S21840 


64 


18 






10 


260565 


62 


272427 


63 


284510 


65 


296818 


66 


309328 


67 


822054 


68 


19 




20 


260761 


65 


272626 


67 


284714 


68 


297019 


69 


309538 


70 


322268 


71 


20 




21 


260957 


69 


272826 


70 


284017 


71 


297226 


78 


309749 


74 


322482 


76 


81 






22 


261153' 72 


273026 


73 


285120 


75 


2974SS 


76 


309059 


77 


822696 


79 


88 






23 


261340; 75 


273225 


77 


285324 


78 


297640 


60 


810170 


81 


322910 


88 


23 






24 


261545* 79 


273425 


80 


285527 


82 


297847 


88 


310380 


84 


323124 


86 


24 




25 


261741 


82 


273625 


83 


285731 


86 


298054 


86 


S10591 


88 


328338 


89 


25 




26 


261937 


85 


273825 


87 


285034 


88 


298261 


90 


310802 


91 


323552 


98 


86 






27 


262133 


88 


274025 


90 


2861S8 


02 


298469 


03 


311013 


95 


323767 


97 


87 






28 


262330 


92 


274225 


93 


286312 


05 


298676 


07 


311224 


98 


323981 


100 


28 






20 
SO 


262526 


95 


274425 


97 


286546 


09 


298883 


100 


811435 


102 


324195 


104 


29 




20212.S 


98 


274626 


100 


286750 


102 


299091 


104 


311616105 1 


324410 


107 


30 




SI 


262019 


102 


274826 


103 


286053 


105 


299298 


107 


311857 


109 


321624 


HI 


SI 






82 


263116 


105 


275026 


107 


287157 


100 


299506 


111 312068 


112 


324830 


114 


32 






S3 


26S313 


108 


275227 


110 


287361 


112 


2997 IS 


114 


812270 


116 


325053 


118 


33 






Si 


263500 


111 


275427 


113 


287566 


116 


299921 


118 


312490 


120 


825268 


122 


84 




S5 


263706 


115 


273628 


117 


287770 


119 


300129 


121 


312701 


123 


325483 


125 


35 




SO 


263903 


118 


275828 


120 


287974 


122 


300337 


124 


S12012 


127 


325608 


129 


86 






37 


264100 


121 


276029 


123 


288178 


126 


300545 


128 


S1S124 


130 


825912 


132 


37 






38 


264207 


124 


276229 


127 


288383 


129 


300752 


131 


313335 


184 


326127 


136 


88 






SO 


264404 


128 


276430 


130 


288587 


132 


300960 


135 


813547 


137 


326342 


139 


89 




40 


264601 


131 


276631 


133 


288791 


136 


301168 


138 


S13758 


141 


326557 


143 


40 




41 


26J888 


134 


276832 


137 


288996 


139 


301377 


142 


S1S970 


144 


826772 


147 


41 






42 


265085 


188 


277033 


140 


289201 


148 


301585 


146 


314182 


148 


326987 


150 


42 






43 


265283 


141 


277234 


143 


289405 


146 


301798 


149 


S14S93 


151 


327203 


154 


43 






44 


265480 


144 


277435 


147 


289610 


150 


•302001 


152 


314605 


155 


327418 


157 


41 




45 


265077 


U7 


277636 


150 


289815 


153 


302210 


156 


814817 


158 


827633 


161 


45 




46 


265875 


161 


277837 


153 


290010 


156 


302418 


169 


315020 162 


327840 


161 


46 






47 


266073 


154 


278038 


157 


290224 


160 


S02626 


163 


S15241 165 


328064 


168 


47 






48 


266270 


157 


2782J0 


160 


200429 


163 


302835 


166 


315453169 


328270 


172 


48 






49 


266468 


160 


278441 


163 


2906S4 


167 


30304S 


169 


315665 172 


328405 


175 


49 




50 


266666 


164 


278643 107 


290839 


170 


303252 


173 


S15877 176 


328710 


179 


50 




51 


266863 


167 


278814 170 


201044 


173 


303461 


176 


316080 170 


828026 


182 


51 






52 


267061 


170 


279046 


178 


201250 


177 


803670 


180 


S16302183 


820142 


186 


52 






53 


267250 


174 


279247 


177 


291455 


180 


303878 


183 


316514 


186 


320358 


189 


53 






54 


267457 


177 


279440 


180 


201660 


184 


304087 


187 


316726 


100 


329573 


193 


54 




65 


267655 


180 


279651 


183 


291866 


187 


304296 


190 


3169391193 


329780 


107 


55 




56 


267853 


183 


279852 187 


292071 


100 


804505 


191 


317161107 


SS0005;200 


66 






57 


268051 


187 


280054 


190 


292277 


194 


301714 


197 


S17S64 200 


830221*20 1 


57 






58 


2682 iO 


100 


280250 


lOS 


292482 


197 


304923 


201 


317576804 


S30437 1,207 


68 






50 


268448 


193 


2804581197 


292688 


201 


S05132 


204 


317780*207 


330653 211 


60 




1 
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TABLE XXV: 

Natural Versed Sikes. 

• 






M. 


48© 


Parta 


490 


P*i-t. 


50O 


Parts 


61° 


F»r%u 


620 


Pwris* 530 


Fterta 


S. 







830800 





343941 





357211 





870680 





884339 





896185 










1 


831080 


4- 


844101 


4 


857436 


4 


870900 


4 


884668 


4 


398117 


4 


1 






2 


881302 


7 


844380 


7 


357068 


7 


871182 


8 


884797 


8 


898050 


8 


2 






8 


831518 


11 


844600 


11 


857881 


11 


871868 


11 


885026 


12 


898882 


12 


8 






4 


831785 


14 


344820 


16 


3->8104 


16 


871584 


15 


885266 


16 


399115 


16 


4 




6 


331951 


18 


84508U 


18 


358327 


19 


871811 


19 


886486 


19 


809347 


10 


6 




6 


832107 


22 


845259 


22 


358560 


2a 


872037 


23 


886715 


23 


899680 


28 


6 






7 


832384 


25 


845479 


26 


858774 


26 


872208 


27 


886944 


27 


899812 


27 


7 






8 


882601 


29 


845099 


29 


858997 


80 


372400 


80 


886174 


81 


400046 


81 


8 









882817 


83 


84)919 


33 


359220 


84 


872716 


84 


886404 


85 


400278 


86 


9 




10 


883034 


86 


340189 


87 


859443 


37 


872948 


88 


380H83 


88 


400611 


39 


10 




11 


838261 


40 


840359 


40 


850667 


41 


878170 


42 


886863 


42 


400744 


43 


11 






12 


833468 


44 


846579 


44 


869890 


46 


878396 


46 


887098 


46 


400976 


47 


12 






18 


888684 


47 


846800 


48 


8G0U4 


49 


878623 


49 


887828 


60 


401209 


61 


13 






14 


838901 


61 


847020 


62 


860837 


62 


878860 


58 


887668 


64 


401442 


64 


14 




15 


884118 


54 


847240 


66 


360561 


66 


&74077 


67 


887788 


68 


401676 


68 


15 




10 


884336 


66 


347461 


60 


860786 


60 


874808 


61 


888018 


61 


401908 


02 


16 






17 


884552 


02 


847681 


68 


861008 


64 


874680 


64 


888248 


65 


40S14S 


66 


17 






18 


834770 


66 


847902 


66 


861282 


67 


874767 


68 


886478 


60 


402876 


70 


18 






19 


834987 


69 


348122 


70 


801466 


71 


874984 


72 


888708 


78 


402608 


74 


19 




20 


835204 


78 


848348 


74 


861680 


76 


876211 


76 


888938 


77 


402841 


78 


20 




21 


835421 


76 


348668 


77 


861904 


7U 


875489 


80 


889164 


81 


403076 


82 


21 






22 


885039 


80 


348784 


81 


802128 


82 


876666 


88 


889394 


84 


408808 


86 


22 






28 


385850 


84 


849005 


86 


862852 


86 


876898 


87 


880624 


88 


408542 


89 


28 






24 


830074 
836291 


87 


319220 


86 


802676 


90 


876120 


91 


889866 


92 


403776 


98 


21 




V6 


91 


849447 


92 


862800 


94 


876848 


96 


890086 


96 


404009 


97 


25 




26 


830509 


94 


349008 


96 


803024 


97 


876575 


99 


890816 


100 


404242 


101 


26 






27 


880727 


98 


849889 


99 


363249 


101 


876808 


102 


890546 


104 


404476 


105 


27 






28 


836944 


102 


350110 


103 


363473 


105 


877030 


106 


390777 


108 


404710 


109 


28 






29 


837102 


105 


850331 


107 


368697 


109. 


877268110 


391008 


m 


404943 


113 


29 




80 


837880 


109 


850552 


110 


303922 


112 


877486,114 


891289 


116 


406177 


117 


30 




81 


337598 


118 


850773 


114 


364146 


116 


877718 118 


891469 


119 


406411 


121 


81 






82 


337810 


116 


350994 


118 


364371 


120 


877941|121 


39170a 


128 


406646 


125 


82 






88 


838034 


120 


851210 


122 


864695 


123 


378109126 


891981 


127 


405879 


128 


88 






84 


3382.12 


123 


351437 


125 


36482(1 


127 


878396 


129 
1-33 


898102 


181 


406118 


182 


84 




85 


388470 


127 


361659 


129 


805045 


181 


878024 


892898 


184 


406847 


186 


86 




86 


888688 


131 


351880 


133 


865269 


185 


378852186 


89S624 


138 


406581 


140 


86 






37 


838900 


134 


352102 


136 


805494 


188 


879080 140 


892866 


142 


406816 


144 


87 






88 


839125 


188 


352323 


140 


366719 


142 


379808 144 


398086 


146 


407049 


148 


88 






89 


889348 


142 

145 


852545 
852707 


144 


305941 
8OOIOI1 


140 


879536148 


898818 


160 


407284 


162 


80 




40 


839501 


147 


150 


879705 162 


398649 


154 


407618 


166 


40 




41 


83978o 


149 


352988 


151 


306394 


158 


379993165 


898780 


168 


407762 


160 


41 






42 


839998 


153 


363210 


155 


866019 


157 


38022i;id9 


394012 


161 


407987 


168 


42 






48 


840217 


150 


368432 


158 


306844 


101 


380449,163 


394248 


165 


408221 


167 


48 






44 


340435 


160 
103 


358054 
358870 


162 
100 


367U69 


165 
168 


380678 
880906 


107 


391474 


169 


408466 


171 


44 




45 


840654 


367296 


171 


394700 


178 


408690 


176 


46 




46 


840878 


107 


354098 


109 


307520 


172 


381135 


174 


394988 


177 


408925 


179 


46 






47 


341092 


171 


35432U 


178 


867745 


176 


381863 


178 


896169 


181 


409160 


188 


47 






48 


841311 


174 


364542 


177 


307971 


180 


381592 


162 


896401 


184 


400394 


187 


48 






49 


:UI53U 


178 

n2 


354704 
354987 


180 


308196 


188 


381820 


186 


895633 


188 


409629 


191 


49 




59 


:U174t 


184 


308422 


187 


882019 


190 


895864 


192 


409864 


196 


60 




51 


81190^ 


185 


35520.i 


188 


308047 


191 


382278 


198 


396090 


196 


410099 


198 


61 






52 


342187 


189 


355431 


191 


368873 


196 


882600 


197 


390328 


200 


410384 


202 


62 






58 


342400 


193 


355064 


195 


30U098 


198 


382736 


201 


896600 


204 


410609 


206 


63 . 






54 


34202.) 


'IJ6 


35587< 


199 


800324 


202 


862964 


205 


896798 


207 


410804 


210 


64 




55 


b42844 


200 


3dOU91i 


203 


869660 


206 


388198 


209 


397024 


ill 


411039 


214 


66 . 




56 


843003 


203 


856321 


200 


809770 


210 


888422 


212 


3972)6 


216 


411274 


218 


!? 






57 


843283 


207 


356544 


210 


370a02 


213 


383651 


210 


897488 


219 


411609 


222 






58 


843502 


211 


366767 


214 


370228 


217 


8^880 


220 


897720 


228 


411741 


226 


68 






69 


343721 


214 


3369891 


217 


870454 


221 


884109 


224 


397968 


227 


411970 


280 


69 
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TABLE XXV; 
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Natural Versed Sines. 






M. 


540 


P»rti 


550 


P*rt> 


560 


ParU 


570 


Partj 


58° 


Phru 


590 


Parta 


S. 







412215 





426424 





440807 





455861 





470081 





484962 










1 


412450 


4 


426662 


4 


441048 


4 


455605 


4 


470827 


4 


485211 


4 


1 






s 


412686 


8 


426900 


8 


441290 


8 


455849 


8 


470574 


8 


485461 


8 


2 






• 


412921 


12 


427189 


12 


441531 


12 


456093 


18 


470821 


18 


485710 


13 


8 






4 


418156 


16 


427377 


16 


441772 


16 


456337 


16 


471068 


16 


485960 


17 


4 




5 


413892 


20 


487616 


20 


442013 


20 


456581 


80 


471315 


81 


486209 


21 


5 




6 


413628 


24 


427854 


84 


442855 


24 


456826 


25 


471562 


85 


486459 


25 


6 






7 


418868 


28 


428093 


88 


442496 


28 


457070 


29- 


471809 


89 


486708 


29 


7 






8 


414099 


32 


428381 


82 


442738 


82 


457314 


83 


472056 


38 


486958 


83 


8 






9 


414335 


85 


428570 


36 


442979 


86 


457558 


37 


472303 


87 


487208 


88 


9 




10 


414571 


39 


428809 


40 


443221 


40 


457803 


41 


472550 


41 


487457 


"42 


10 




11 


414806 


48 


429048 


44 


443468 


44 


458047 


45 


472797 


45 


487707 


46 


11 






12 


415042 


47 


429286 


48 


448704 


48 


458292 


49 


478044 


49 


487957 


60 


12 






n 


415278 


51 


429525 


58 


443946 


58 


458586 


53 


473291 


54 


488207 


54 


18 






14 


415514 


55 


429764 


56 


44418» 


57 


458781 


57 


473589 


58 


488457 


58 


14 




15 


415750 


59 


480003 


60 


444430 


61 


459026 


61 


473786 


62 


488707 


63 


15 




16 


415986 


63 


480242 


64 


444672 


65 


459870 


65 


474083 


66 


488957 


67 


16 






17 


416223 


67 


430481 


68 


444914 


69 


459515 


70 


474281 


70 


489207 


71 


17 






18 


416459 


71 


430720 


78 


445156 


78 


459760 


74 


474528 


74 


489457 


75 


18 






10 


416695 


75 


430960 


76 


445898 


77 


460004 


78 


474776 


78 


489707 


79 


19 




80 


416981 


79 


431199 


80 


445610 


81 


460249 


82 


475023 


88 


489957 


83 


20 




81 


417168 


88 


431438 


84 


445882 


85 


460494 


86 


475271 


87 


490208 


88 


21 






» 


417404 


87 


481677 


88 


446124 


89 


460739 


90 


475519 


91 


490458 


92 


22 






2S 


417641 


91 


431917 


98 


446366 


93 


460984 


94 


475766 


95 


490708 


96 


23 






84 


417877 


95 


432156 


96 


446608 


97 


461229 


98 


476014 


99 


490959 


100 


24 




5P5 


4181 U 


99 


432390 


100 


446851 


101 


461474 


108 


476262 


103 


491800 


104 


26 




26 


418350 


102 


432635 


104 


447098 


105 


461719|l06 


476510 


107 


491459 


109 


26 






27 


418587 


1U6 


432875 


108 


447386 


109 


461965!l00 


476758 


111 


491710 


113 


27 






28 


418824 


110 


433114 


112 


447578 


118 


462210:iI5 


477005 


115 


491960 


117 


28 






29 


419060 


114 


433351 


116 


447820 


117 


468455'll9 


477253 


120 
124 


49281 1 


121 


29 




30 


419297 


118 


43359-1 


120 


448063 


121 


462700 183 


477501 


492468 


185 


80 




81 


419534 


122 


433834 


124 


448306 


125 


462946;i27 


477749 


128 


492712 


129 


31 






32 


419771 


126 


434073 


128 


448548 


129 


463191 


131 


477998 


182 


498968 


184 


82 






33 


420008 


130 


434313 


182 


448791 


138 


463437 


185 


478246 


186 


498214 


188 


38 






31 


42024A 


184 


434553 


136 


449034 


187 


468668189 


478494 


140 


498465 


142 


84 




34 


42U4bk 


138 


134798 


140 


449276 


141 


468928143 


478742144 


493715 


146 


35 




86 


420719 


142 


435033 


144 


449519 


145 


464173147 


478990 


148 


408966 


150 


30 






87 


420956 


146 


435278 


148 


449762 


150 


464419151 


479239 


158 


494217 


154 


37 






88 


421193 


150 


485513 


152 


450005 


154 


464665155 


479487 


157 


404468 


159 


88 






89 


42U30 


154 


435753 


156 


450248 


158 


464910160 


479785 


161 


494719 


10§ 


89 




40 


421668 


158 


435993 


160 


450491 


168 


466156164 


479984 


I67 


494970 


167 


40 




41 


421905 


162 


486234 


164 


450734 


166 


465408168 


480232 


169 


495221 


171 


41 






48 


422142 


166 


486474 


168 


450977 


170 


465648 178 


480481 


173 


495472 


175 


42 






43 


422380 


109 


436714 


172 


451220 


174 


465894|l76 


480739 


177 


495724 


I8J 


43 






44 


422617 
122835 


173 
177 


430955 


176 


451464 


178 


466189180 


480978 


181 


495975 


184 


44 




45 


437195 


180 


451707 


182 


466385 184 


481227 


186 


4U6226 


188 


45 




46 


42309:& 


181 


437435 


184 


451950 


186 


466038' 188 


481175 


190 


496477 


192 


46 






47 


423330 


185 


437670 


188 


452193 


190 


466878 198 


481781 


194 


496729 


196 


47 






48 


42356b 


189 


437917 


192 


452437 


194 


46718lil96 


481U73 


198 


4U6980 


200 


48 






49 


423805 


193 
197 


438157 


196 


452680 


198 


467370200 


482282 


292 


497231 


205 
209 


49 




50 


424013 


43839b 


200 


452924 


202 


46761(j|205 


482471 


206 


497483 


50 




51 


424281 


201 


488689 


204 


453167 


206 


467868 


209 


488720 


210 


497784 


213 


51 






52 


424510 


i05 


438879 


208 


453411 


210 


468109 


813 


488969 


214 


497986 


217 


52 






58 


424757 


209 


439120 


212 


453654 


214 


468355 


217 


483818 


219 


498838 


221 


53 






54 


424995 


213 


439361 


216 
220 


453808 


218 


468001 


221 


183467 


223 


498489 


225 


54 




55 


42528 


217 


480602 


454142 


222 


4L8846 


225 


483716 


287 


498741 


230 


55 




56 


425471 


221 


439843 


224 


454385 


226 


469094 


229 


483965 


231 


498993 


234 


56 






57 


425701. 


225 


440084 


228 


454620 


230 


469341 


233 


484214 


285 


499244 


888 


57 






58 


425947 


229 


440325 


281 


454873 


284 


469587 


237 


484463 


239 


499496 


248 


58 






59 


426185 


233 


4405661 


285 


455117 


838 


469831 


241 


484713 


248 


499748 


846 


59 
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TABLE XXV, 
Natural Versed Sines. 




• 


M. 


60° 


Pmrit 


61 o 


Pkrta 


620 


ftirtt 


630 


Parti 


040 


Parts 


650 


Parta 


s. 







500000 





515190 





630528 





546010 





561629 





57738^ 









1 


500252 


4 


515445 


4 


530785 


4 


546860 


4 


661800 


4 


577645 


4 








2 


500504 


8 


515699 


8 


531042 





546528 


9 


562152 


9 


677909 


9 








8 


600750 


18 


515954 


13 


63129f> 


13 


546787 


18 


562413 


IS 


578173 


13 








4 


501008 


17 


516208 


17 


681556 


17 


547047 


17 


668675 


17 


S78437 


18 






9 


501260 


21 


516463 


21 


531813 


21 


547306 


88 


662i>37 


82 


57870/ 


88 






6 


501612 


25 


516718 


26 


682070 


26 


547566 


26 


668198 


80 


578964 


86 








7 


501704 


30 


516072 


SO 


532327 


30 


547825 


30 


668460 


81 


579288 


81 








8 


602017 


34 


517227 


84 


532584 


84 


548084 


85 


568788 


85 


579498 


85 











502260 


88 
42 


517482 


88 


532842 


89 


648344 


39 


568983 


39 


679756 


40 






10 


502521 


517737 


43 


583099 


43 


548603 


43 




44 


580020 


44 






11 


502774 


46 


517991 


47 


588856 


47 


548863 


48 


5W507 


48 


580284 


49 








12 


503026 


51 


518246 


51 


538618 


52 


540122 


52 


564769 


58 


680548 


58 








IS 


50S278 


55 


518501 


55 


538871 


56 


549382 


56 


565081 


57 


580818 


67 








14 


503531 


50 


518756 


60 


534128 


60 


549642 


61 


565298 


61 


58107^ 


62 






15 


603783 


63 


519011 


64 


584385 


64 


549902 


65 


565565 


66 


561840 


66 






16 


504036 


68 


519266 


68 


534643 


69 


550161 


69 


565817 


70 


581664 


71 








17 


504289 


72 


519521 


72 


584900 


78 


550421 


74 


566079 


74 


581869 


75 








18 


504541 


76 


519777 


77 


53515^ 


77 


550681 


78 


566841 


79 


688133 


79 








19« 


501704 


80 


520032 


81 


535416 


82 
86 


650941 
651201 


88 


666608 


88 


582397 


84 






20 


505047 


84 


520287 


85 


535673 


87 


566865 


87 


582662 


88 






21 


505300 


89 


520542 


89 


535931 


90 


551461 


91 


567127 


98 


682986 


93 








22 


505552 


93 


520797 


94 


53618b 


Oj 


551721 


95 


667390 


96 


688190 


97 


88 






23 


50J805 


07 


581053 


98 


586446 


99 


551981 


100 


567652 


101 


583455 


102 


28 






24 


606068 101 1 


521308 


102 


536704 


103 


552241 


104 


567914 


105 


583719 


106 


24 




25 


606311 


106 


521564 


106 


536962 


107 


552501 


109 


568177 


109 


583984 


110 


85 




20 


500564 


110 


521819 


III 


537220 


112 


552761 


113 


568480 


114 


584248 


115 


80 






27 


506817 


114 


522075 


115 


537477 


116 


553021 


117 


568701 


118 


684513 


119 


87 






28 


507070 


118 


522330 


119 


637735 


120 


563288 


182 


568964 


122 


584777 


124 


28 






39 

to 


507323 


123 


522586 


123 

128 


537993 


125 


553542 


126 


560286 


127 


585042 


128 


29 




507576 


127 


522841 


538251 


129 


553802 


130 


569489 


131 


685307 


132 


30 




SI 


507830 


131 


523097 


132 


588509 


183 


554063 


135 


569751 


136 


585571 


137 


81 






S2 


508083 


135 


523353 


136 


688768 


138 


554323 


189 


570014 


140 


585836 


141 


88 






3S 


508J86 


139 


523608 


141 


589026 


148 


654588 


148 


670877 


144 


586101 


146 


88 






84 


508580 


144 


523864 


145 


589884 


146 


554844 


148 


570539 


149 


586366 


150 


84 




35 


508843 


148 


524120 


149 


589542 


150 


555104 


152 


570802 


153 


5b663l 


155 


35 




SO 


500006 


152 


524376 


158 


580800 


155 


565865 


156 


571065 


157 


586896 


159 


SO 






87 


500350 


156 


624632 


158 


540058 


159 


555685 


161 


571828 


162 


587160 


163 


87 






38 


509603 


161 


524888 


162 


540317 


163 


555886 


165 


571690 


166 


587485 


168 


38 






39 


50U8o7 


165 


525144 


166 


540575 


168 


556147 


169 


571853 


171 


587690 


178 


89 




40 


51011U 


169 


525400 


170 


540834 


172 


556407 


174 


578116 


175 


587955 


177 


40 




41 


510364 


173 


525666 


175 


541092 


176 


656668 


178 


572370 


179 


588881 


181 


41 






42 


510618 


177 


525912 


170 


541350 


181 


556929 


188 


572642 


184 


688486 


189 


48 






43 


510871 


182 


526168 


183 


541609 


185 


567190 


187 


578905 


188 


588751 


190 


43 






44 


511125 


186 


626424 


187 


511867 


189 


557450 


191 


6781(i8 


108 


589016 


104 


44 




45 


611370 


190 


526680 


192 


542126 


103 


557711 


195 


573181 


197 


589881 


199 


45 




40 


611633 


194 


626937 


196 


542385 


108 


557972 


200 


673694 


208 


589546 


203 


46 






47 


511886 


199 


627103 


200 


542643 


208 


558233 


2i)4 


573958 


206 


589818 


808 


47 






48 


512140 


203 


527449 


204 


542902 


206 


550404 


208 


574221 


210 


590077 


212 


48 






49 


512391 


207 
211 


527706 
527062 


209 
213 


543161 


211 


558756 


213 


574484 


214 


500342 


216 


49 




50 


51264b 


543420 


215 


559016 


817 


574747 


819 


590608 


221 


50 




51 


512902 


215 


52h2l8 


817 


543678 


219 


659277 


281 


675010 


283 


600873 


225 


51 






52 


513156 


i20 


528475 


221 


543937 


224 


559538 


226 


675874 


227 


591139 


230 


68 






63 


513410 


i24 


528732 


226 


544196 


228 


559800 


230 


675537 


238 


591404 


284 


53 






54 


513665 


228 


628988 


230 


544155 


882 


560061 


234 


676801 


236 


591670 


288 


54 




55 


51391i 


232 


529245 


234 


544714 


236 


560322 


289 


570064 


241 


591935 


248 


55 




56 


514173 


237 


520501 


238 


544978 


'241 


560583 


248 


576387 


815 


692801 


247 


56 






57 


514427 


241 


620768 


243 


645832 


845 


660845 


247 


576591 


249 


598466 


258 


57 






58 


5146^.2 


245 


530016 


247 


645491 


249 


561106 


252 


576856 


254 


692732:266 


58 






50 


5 14936 


249 


530272 


1851 


545750 


254 


561367 


256 


577118 


858 


502908 260 


59 




1 



Digitized by 



Google 





TA6LE XXV. 


109 




Natural Vkrsed Sikes. 






. M. 


660 


Part^ 


67° 


Parti 


68° 


Paru 


69° 


Parts 


70° 


Part. 


7,0 
674423 


Part* 



S. 





11 


603.-)20 


* 


609269 





625393 





641632 





657 98C 









609537 


4 


625663 


5 


641904 


5 


658253 


6 


674707 


6 


1 






1 


603705 





609804 





625933 





642175 


9 


658527 


9 


674982 


9 


2 






1 


5040G1 


13 


610072 


13 


626203 


14 


G42447 


11 


658800 


14 


675257 


14 


8 






..J.- 


.694327 


18 


610340 


18 


626472 


18 


642719 


18 
23 


650073 
659347 


18 
23 


675532 


18 


4 






6OI0O2 


22 


610608 


22 


626742 


23 


642990 


675807 


23 


6 




> 


501858 


27 


61087G 


27 


627012 


27 


643202 


27 


659620 


27 


670083 


28 


6 








605124 


31 


6U144 


31 


627282 


32 


643534 


32 


659894 


32 


67bS58 


32 


7 






II 


595390 


i6 


61UI2 


36 


627552 


36 


643806 


80 


660168 


36 


676633 


37 


8 






- J> . 


.505G5G 


40 


611680 


40 


627822 


41 


644077 


41 


660441 


41 


676908 


41 


9 




'^ 


60i922 


44 


611948 


45 


628092 


46 


644349 


45 


660715 


46 


677184 


46 


10 




ll 


590189 


40 


612216 


49 


628362 


50 


644621 


60 


660088 


60 


677459 


51 


U 






12 


696455 


53 


612484 


54 


628632 


54 


644893 


64 


661262 


65 


677734 


55 


12 






13 


606721 


68 


612753 


58 


628902 


59 


645106 


69 


661636 


59 


678010 


60 


18 






U 


696987 


62 


613021 


63 


629172 


63 


645437 


64 
68 


661810 
602083 


64 


678285 


6-4 


14 




15 


597253 67 


613289 


67 


629443 


68 


645709 


68 


678561 


60 


15 




10 


697520 71 


613657 


72 


629713 


72 


645981 


73 


662357 


73 


678836 


74 


16 






17 


697786 76 


61382G 


76 


629983 


77 


646253 


77 


662631 


78 


679111 


78 


17 






18 


698052 80 


614004 


81 


630253 


81 


646525 


82 


662905 


82 


670887 


88 


18 






10 


598319 85 


614362 
6U031 


85 


630524 
630704 


86 


646797 


86 


663179 


87 


679663 


87 


19 




20 


608585; 80 


90 


90 


647069 


91 


663453 


91 


679938 


92 


20 




2t 


5U8851 03 


614899 


94 


631064 


05 


647342 


95 


663726 


96 


680214 


97 


21 






9^ 


599118; 98 


615168 


99 


631335 


09 


647614 


100 


664000 


100 


680480 


101 


22 






23 


599381102 


615436 


103 


631605 


104 


647886 


104 


664274 


105 


680765 


106 


28 






24 


599651107 


615705 


108 


631875 


108 


648159 


109 


664548 


110 


681041 
68131G 


110 
115 


24 




25 


699918,111 


615973 


112 


632146 


lis 


648431 


114 


664822 


114 


25 




20 


&00184 110 


616242 


117 


632416 


117 


648703 


118 


666097 


119 


681592 


120 


20 






27 


600451120 


616510 


121 


632687 


122 


648975 


128 


665371 


123 


681868 


124 


27 






28 


600717 125 


616779 


125 


632968 


126 


649248 


127 


666645 


128 


682144 


129 


28 






20 
^30" 


600084 129 


617048 


130 


633228 


131 


649520 


182 


665919 


132 


682420 


138 


29 




601251 133 


617317 


134 


6i3499 


135 


649793 


136 


666193 


137 


682695 


138 


80 




31 


601518 138 


617585 


139 


633769 


140 


650065 


141 


666467 


142 


682971 


148 


81 






3i 


601785 142 


617854 


143 


634040 


144 


650338 


145 


666742 


146 


683247 


147 


32 






33 


C02051 147 


618123 


148 


634311 


149 


650610 


150 


667016 


151 


688523 


152 


88 






31 


6J2318151 


618392 


152 


634582 


153 


650883! 154 


0U7200 


155 


083799 


156 


84 




35 


60258.J 


156 


618661 


157 


634852 


158 


651155il59l 


667565 


160 


684075 


161 


85 




30 


602852 


160 


618930 


161 


635123 


162 


651428 


163 


667839 


164 


684361 


166 


86 






37 


603119 


1G5 


619199 


166 


635394 


167 


661701 


168 


668113 


169 


684627 


170 


87 






38 


b0338G 


169 


619468 


170 


635665 


171 


651973 


178 


668388 


173 


684903 


175 


88 






30 


603G53 


174 


619737 


175 


635986 


176 


662246 


177 


6686G2 


178 


686179 


179 


89 




40 


G0392U 


178 


620006 


179 


636207 


180 


652519 


182 


668937 


183 


685455 


184 


40 




41 


604187 


182 


620275 


184 


636478 


185 


6527 U2 


186 


669211 


187 


685731 


189 


41 






42 


604454 


187 


620544 


188 


636749 


189 


653064 


191 


669480 


192 


686008 


193 


42 






43 


604722 


191 


620813 


193 


637020 


194 


653337 


195 


669760 


196 


686281 


198 


48 






.44 


604981) 


196 


621082 


197 


637291 


198 


653610 


200 


670035 


201 


686560 


202 


41 




"^45 


605256 


200 


621351 


202 


6375G2 


203 


653883 


201 


670309 1205 


686836 


207 


45 




40 


G05523 


205 


621G21 


206 


637833|207 


6541.>G 


2J9 


670584210 


687112 


212 


46 






47 


605791 


209 


621890 


211 


6381041212 


654429 


213 


670859 


215 


687389 


216 


47 






48 


606058 


214 


622159 


215 


638375 


216 


654702 


218 


671133 


219 


687665 


221 


48 






40 


606325 


218 


622129 


220 


638W7 


221 


654975 


223 


071408 


224 


687941 


225 


49 




60 


606593 


222 


622698 


224 


638918 


225 


656248 


227 


671683 


228 


688218 


230 


60 




61 


606860 


227 


622968 


229 


639189 


230 


655521 


232 


671958 


233 


68849^1 


235 


61 






62 


607128 


231 


623237 


233 


639460 


234 


655794 


236 


672232 


237 


688771 


289 


62 






63 


607395 


236 


623606 


238 


639732 


239 


656067 


241 


672507 


242 


689047 


244 


63 






64 


607663 


240 


623776 


242 


640003 


243 


656340 


245 


672782 


247 
251 


689324 


248 


64 




65 


607930 


245 


624045 


247 


640275 


248 


656613 


260 


673057 


689U00 


253 


65 




66 


608198 


249 


624315 


251 


640546 


252 


656887 


254 


673332 


256 


689877 


25a 


66 






67 


60846(1 


254 


624584 


256 


640817 


257 


657160 


259 


678607 


260 


690153 


262 


67 






68 


608733 


268 


624854 


260 


641089 


261 


657433 


263 


673882 


265 


690430 


267 


68 






60 


609001 


262 


625124 


b64 


641360 


266 


657707 


268 


674157 


269 


690706 


271 


69 




&1 


. ,....,«. n , . V,. ... t.». ^.».. . - . — » .. 


1 



Digitized by 



Google 



310 


TABLE XXV. 
Natural Veksed Sives. 


- 




M. 


720 


Parti 


730 


Partk 


740 


Paru 



750 


Parti 


760 


fmrtJl 770 


Parti 


8. 







690983 





707028 





72436:; 


741181 





768076 





776049 





' 




1 


691260 


5 


707906 


6 


734642 


6 


741463 


6 


768860 


6 


775332 


5 


1 






s 


691536 


9 


708185 


9 


724922 


9 


741743 


9 


75864S 


9 


775616 


9 


3 






s 


691813 


14 


708463 


14 


72.>202 


14 


742034 


14 


758936 


14 


775699 


14 


8 






4 


692090 


18 


708741 


19 
23 


726481 


19 


742305 


19 


769307 


19 


776188 


19 


4 




6 


602367 


23 


700019 


725761 


23 


743586 


23 


76949Q 


34 


776466 


24 


5 




6 


692643 


28 


709298 


28 


726041 


38 


742867 


38 


769773 


36 


776760 


38 


6 






T 


692920 


32 


709676 


83 


726321 


38 


743148 


88 


760054 


U 


7nOS8 


S3 


T 






8 


693197 


37 


709855 


87 


726600 


37 


748420 


86 


760837 


86 


777817 


S6 


6 






9 


6U3474 


42 


710138 


42 


726880 


43 


748711 


43 


760610 


43 


7n601 


48 


9 




10 


GU3751 


46 


710411 


46 


727160 


47 


743993 


47 


760002 


47 


777684 


47 


10 




11 


694028 


51 


710690 


61 


727440 


51 


744373 


63 


761184 


62 


778168 


52 


11 






19 


694805 


56 


710968 


66 


727730 


66 


744564 


66 


761467 


67 


778453 


57 


13 






IS 


694582 


60 


711247 


60 


738000 


61 


744885 


61 


761749 


61 


778785 


61 


18 






14 


694859 


65 
69 


711526 


65 


728280 


65 


745117 


66 


762082 


66 


779019 


66 


14 




15 


695130 


711804 


70 


728660 


70 


745898 


70 


763314 


71 


779808 


71 


15 




10 


695413 


74 


713082 


74 


726840 


75 


745679 


75 


702597 


75 


779587 


76 


16 






17 


605690 


78 


713361 


79 


729130 


79 


745961 


60 


762679 


80 


779670 


80 


17 






16 


695967 


83 


712630 


84 


729400 


84 


746342 


65 


768162 


65 


760154 


65 


18 






19 


696244 


88 


712918 


88 


729680 


89 


746528 


69 
94 


763444 


90 


780486 


90 


19 




SO 


606521 


92 


713197 


93 


729960 


98 


746805 


768727 


94 


780731 


95 


30 




21 


696798 


97 


713476 


98 


730240 


98 


747066 


99 


764010 


00 


781005 


99 


31 






22 


697076102 


718754 


102 


730530 


103 


747368 


103 


764293 104 


781260 


104 


• 33 






28 


697353|106 


714083 


107 


730800 


107 


747649I1OS 


764575 108 


781578 


100 


33 






24 


697630 


111 
113 


714312 
714590 


112 


731080 


113 


7479Sl|ll3 


761858113 


781857 


114 


34 




as 


697907 


110 


731300 


117 


748212117 


765141!118 


783141 


118 


35 




26 


008185 120 


714869 


131 


731641 


131 


748494123 


766423;l23 


782425 


133 


36 






27 


698462 125 


716148 


136 


731921 


126 


748775127 


765700127 


782708 


128 


37 






28 


698739ll29 


716427 


180 


732201 


181 


749057']32 


765989*132 


782992 


132 


28 






29 


699017 


134 


715706 


135 


732481 


135 


749338 136 


760272137 


783276 


187 


39 




SO 


699294 


138 


715985 


139 


732702 


140 


749620 141 


766555 U( 


788560 


142 


30 




SI 


699572 


143 


716261 


144 


783042 


145 


749902 146 


706837:146 


783844 


147 


81 






S2 


699849 


148 


716543 


149 


733322 


149 


750188 150 


767120151 


784128 151 1 


83 






S3 


700137 


152 


716822 


153 


733603 


154 


750465 155 


707408 150 


784412 


156 


S3 






S4 


700404 


157 


717101 


156 


733883 


159 


750747 160 


767686160 


784697 


161 


84 




S5 


700682 


162 


717380 


163 


734103 


163 


751028 164 


767909105 


784981 


166 


85 




S6 


700959 


166 


717659 


167 


734444 


IG8 


751310 109 


768252170 


785266 


170 


86 






S7 


701237 


171 


717988 


172 


734721 


173 


751592174 


768585!l74 


785549 


175 


87 






S8 


701514 


173 


718217 


177 


735005 


177 


751874 179 


768818'l79 


785833 


180 


88 






SO 


701792 


180 


7 18496-1 81 


735285 


182 


75216:5 183 


7G9101il84 


786117 


185 


89 




40 


702070 


185 


7187751180 


735560 


187 


752437 188 


709384 189 


786401 


189 


40 




41 


702347 189 


719054 


191 


735840 


191 


752719193 


7696671 IM 


780685 


194 


41 






42 


70262V194 
702903|198 


719333 


195 


736127 


196 


753001 197 


769950; 198 


786970 


199 


43 






43 


710612 


200 


730408 


201 


753283 202 


770233 


203 


787354 


203 


48 






44 


703181 


203 


719892 


20^ 


736088 


205 


753505 207 
''53847|211 


770510 
770800 


207 
212 


.787538 


208 


44 




45 


703458 


208 


720171 


2J9 


780069 


210 


787822 


213 


46 




40 


703736 


212 


720450 


214 


787219 


215 


7541291216 


771083 


217 


788107 


218 


40 






47 


704014 


217 


720730 


219 


737580 


219 


754411 '221 


771306 


222 


788391 


222 


47 






48 


704292 


222 


721009 


223 


787811 


224 


754693'226 


771049 


220 


788675 


227 


48 






49 


704570 


220 


721288 


228 


738092 


229 


754975 


230 


771932 


231 


788960 


232 


49 




50 


704848 


231 


721508 


232 


738372 


233 


755257 


235 


772210 


230 


789244 


237 


60 




51 


705120 


235 


721847 


237 


738653 


238 


755589 


240 


772499 


241 


789528 


241 


61 






52 


705401 


240 


722120 


242 


738934 


243 


765821 


244 


772782 


245 


789813 


246 


63 






53 


705682 


246 


722400 


240 


789215 


247 


756103 


249 


773005 


250 


790097 


251 


68 






64 


705960 


249 


722685 


251 


730495 


253 


750385 


254 


773349 


255 


790381 


356 


64 




55 


706238 


254 


722905 


250 


739770 


257 


7606U7 


258 


773632 


259 


790666 


260 


65 




56 


7oa.>io 


258 


723241 


200 


740057 


201 


750949 


263 


773915 


264 


790960 


365 


66 






67 


706794 


263 


723524 


265 


740838 


206 


757231 


268 


774199 


269 


791235 


270 


57 






58 


707072 


2(U) 


723803 


270 


740619 


271 


757514 


273 


774482 


274 


791519 


274 


68 




P— • 


69 


707850 


272 


724083 


274 


740900 


275 


75779C 


277 


774706 


278 


791804 


279 


69 


1 




1 



Digitized by 



Google 





TABLE XXV. 


211 




Natural Versed Sines. 








M. 


rso 


Part^ 


790 


Pkrti 


8OO 


Parts 


8I0 


Parts 


620 


Part) 


830 


Parts 


s. 







702088 





8«>9191 





826352 





843566 





860827 





878131 










1 


702373 


5 


809477 


6 


826638 


5 


843853 


6 


861115 


5 


878411; 


6 


1 






a 


792657 





809702 


9 


820925 


10 


844140 


10 


861403 


10 


87870b 


10 


2 






% 


792942 


14 


810048 


14 


827211 


14 


844428 


14 


861691 


14* 


878997 


14 


S 






4 


793227 


10 


810333 


19 


827498 


19 


844715 


19 


861^79 


19 


87928(i 


19 


4 




6 ' 


793511 


24 


810619 


24 


827784 


24 


845002 


24 


862267 


24 


879574 


24 


6 







793796 


28 


810905 


29 


828071 


29 


845290 


29 


862555 


29 


870863 


29 









7 


794080 


33 


811190 


3S 


828357 


S3 


845577 


34 


862844 


84 


880152 


34 


7 






8 


794365 


38 


811476 


S8 


828644 


38 


845864 


88 


863132 


38 


8S04II 


38 


8 









794650 


43 


811762 


43 


828931 


43 


846152 


43 


863420 


43 


83^730 
881018 


43 







10 


794935 


47 


81204'' 


48 


8^29217 


48 


846439 


48 


863708 


48 


l» 


10 




11 


795219 


52 


812333 


52 


829J04 


53 


846727 


53 


863996 


68 


881307 


63 


11 






12 


705504 


•7 


812619 


57 


829791 


57 


847014 


57 


864284 


58 


881596 


58 


12 






IS 


795789 


02 


812904 


62 


830077 


02 


847302 


62 


864573 


62 


881885 


63 


13 






14 


796073 


00 


813190 


67 


830364 


67 


847589 


67 


864661 


67 


882174 
882163 


67 


14 




IS 


796355 


71 


813476 


71 


830650 


72 


847877 


72 


865149 


72 


72 


15 




16 


790613 


70 


813762 


76 


6309V 


76 


848164 


77 


865437 


77 


f<82751 


77 


10 






17 


796U28 


81 


814048 


61 


831224 


81 


818462 


81 


865726 


82 


688040 


82 


17 






18 


7972l:i 


85 


814333 


86 


831511 


86- 


848789 


86 


806014 


87 


883329 


87 


18 






19 


797498 


90 


814619 


91 


831797 


91 


849027 


91 


866302 


91 


883618 


91 


19 




20 


797782 


95 


81490.> 


95 


832084 


96 


819314 


96 


866590 


96 


883907 


96 


20 




21 


798007 


100 


815191 


100 


832371 


100 


840002 


101 


8J6879 


101 


881196 


101 


21 






22 


7983.32 104 


815477 


105 


632658 


105 


849889 


105 


807107 


106 


884485 


106 


22 






2S 


798037109 


815703 


110 


832044 


110 


850177 


110 


867455 


111 


884774 


111 


23 




• 


24 


798922|ll4 


816049 


114 


833231 


115 


850405 


115 


867744 


115 


885063 


116 


24 




25 


7992071119 


816335 


119 


833518 


120 


850753 


120 


86l<032 


120 


885352 


120 


25 




20 


799492 123 


816621 


124 


833805 


124 


851040 


125 


868320 


126 


885641 


125 


20 






27 


799777 


128 


816006 


129 


834002 


129 


851328 


129 


868009 


130 


886030 


130 


27 






28 


800062 


133 


817192 


133 


834379 


134 


851015 


134 


868897 


185 


886219 


135 


28 






29 

"'so* 


800347 


IS8 


817478 


138 


831666 


139 


851903 


139 


869185 


139 


886508 


140 


20 




b00(J32 


142 


817764 


143 


8S1952 


143 


852191 


144 


869474 


144 


b*b6797 


141 


SO 




SI 


8^0917 


147 


818050 


148 


8352S9 


148 


852478 


149 


809762 


119 


8h7086 


149 


81 






S2 


801202 


152 


818337 


152 


835526 


153 


852766 


153 


870051 


154 


887875 


154 


82 






ss 


801487 


157 


818623 


157 


835813 


158 


853054 


158 


870839 


159 


887664 


159 


ss' 






SI 


801772 


101 


818909 


iHi 


8S6100 


163 


853341 


163 


670027 


168 


887953 


164 


84 




S5 


802058 


166 


810195 


167 


836387 


167 


853629 


168 


870910 


168 


888242 


169 


86 




S6 


80234S 


171 


81048r 


172 


836674 


172 


853917 


172 


871204 


178 


888531 


173 


SO 






S7 


802628 


176 


819767 


176 


8S6961 


177 


854205 


177 


871403 


178 


888820 


178 


87 






S8 


802913 


180 


620053 


181 


837248 


182 


854493 


182 


871781 


183 


889109 


188 


88 






SO 


803195 


(85 

Too' 


820339 


186 


837535 


187 


854780 


187 


872070|188 


889S98 


188 


89 




40 


803183 


820625 


191 


837822 


191 


855068 


192 


872358 192 


889687 


198 


40 




41 


803769 


195 


820912 


195 


8S8109 


190 


856S50 


106 


872047 197 


889977 


197 


41 






42 


801054 


199 


821198 


200 


838S96 


^01 


855644 


201 


872935 202 


890200 


202 


42 






43 


b0433l< 


204 


821484 


205 


838683 


200 


855932 


200 


873224 207 


890566 


207 


48 






41 


804624 


209 


821770 


210 


•8S8970 


210 


856220 


211 


878512212 


890844 


212 


41 




45 


bU49lu 


214 


822056 


214 


889257 


216 


850507 


216 


878801 I2I6 


891183 


217 


45 




40 


805105 


218 


822343 


219 


839545 


220 


856795 


220 


874090 221 
874378 226 


891422 


222 


40 






<J7 


805480 


223 


822629 


224 


839832 


225 


867083 


225 


891711 


226 


47 






48 


80:>766 


228 


H22915 


229 


840119 


230 


85737 1 


230 


874667 281 


892000 


281 


48 






4y 


80605 1 


233 

237 


823202 


234 


840406 


234 


^857659 


235. 


874Q55 236 


892290 


236 


40 




50 . 


M»03;^(> 


82348S 


1*38 


840693 


239 


857947 


240 


875244 240 


892579 


241 


60 




81 


8(»6022 


24-i 


8237.;4 243 


840980 


244 


858235 


244 


87553!: 245 


892868 


246 


51 






52 


806007 


217 


82K'61 


248 


811268 


249 


858523 


249 


875821 


250 


808157 


250 


62 






53 


807193 


:^2 


'8^347 


253 


811555 


253 


858811 


254 


876110 


255 


893447 


255 


58 






54 


8074 ii< 

8o;:«>3 


.'50 
iGl" 


. 824633 


2U 


841842 


258 


859099 


259 


876S99 


260 


893736 


260 
265 


54 




5:> 


821920 


262 


812129 


263 


859387 


264 


876687 


264 


ri9i02.> 


65 




M 


80b041 ' '66 


82:>206 


267 


842416 


268 


859675 


268 


876976 


269 


894314 270 


50 






57 


80833 tl 


825492 


272 


ft42704 


273 


85096S 


273 


877265 


274 


894604 275 


67 






58 


80b620,;i4 5 


825779 


276 


842091 


277 


860251 


278 


877558 


279 


89l893'2i9 


68 




« 5i» 


K()89{)5L'80 1 8^6005 


281 


813278 


282 


860539 


288 


877842 284 


b95 18:^-254 


59 






V , 
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M. 


84° 


Partii 


85® 


Parb 


86o' 


P«rta 


870 


PArt« 


88° 


P»ruJ 890 


Pftrn 


S. 










895472 





912844 





980244 





047661 





965101 





082548 









1 


895761 


5 


913134 


6 


980584 


5 


947955 


6 


965391 


6 


082888 


6 


1 








2 


896050 


10 


913424 


10 


980824 


10 


948245 


10 


965682 


10 


068129 


10 


2 








8 


896339 


14 


913714 


14 


981114 


16 


048536 


15 


965973 


15 


083420 


16 


i 








4 


896029 


19 


914003 


10 


931404 


19 


948826 


10 


966263 


10 


088711 


10 


4 






6 


896918 


24 


914293 


24 


931694 24 


949117 


21 


966564 


24 


984002 


24 


6 






6 


897207 


29 


914583 


29 


981985 29 


949407 


29 


966845 


29 


084298 


20 


6 








7 


897497 


34 


914873 


34 


932275 


34 


940698 


84 


967186 


84 


984684 


34 


r 








8 


897786 


39 


916163 


39 


982565 


89 


949988 


89 


96>426 


89 


9&1874 


80 


8 








9 


898076 


43 


915453 


48 


982855 


44 


950270 


44 


967717 


44 


985165 


44 


9 






10 


898365 


48 


915742 


48 


933146 


48 


950569 


48 


968008 


48 


985466 


48 


10 






11 


898654 


53 


916032 


53 


933436 


58 


960860 


68 


068298 


68 


085747 


68 


11 








18 


898944 


68 


916322 


68 


033726 


68 


951160 


68 


068680 


68 


086088 


68 


12 








13 


899233 


63 


916612 


63 


934016 


68 


051441 


68 


068880 


68 


086329 


63 


13 








14 


899523 


68 


916902 


68 


934307 


68 


961781 


68 


069171 


68 


986620 


68 


14 






15 


899812 


72 


917192 


72 


034597 


78 


962022 


73 


969461 


73 


986010 


78 


15 






16 


9001C1 


77 


917482 


77 


984887 


77 


052312 


77 


969762 


77 


087201 


77 


10 








17 


900391 


82 


917772 


82 


935177 


82 


952603 


82 


970048 


82 


987492 


82 


17 








18 


900680 


87 


918061 


87 


035468 


87 


052804 


87 


070884 


87 


987783 


87 


18 








19 


900970 


02 


918351 


02 


985768 


92 


058184 


92 


070625 


02 


988074 


92 


10 






20 


901259 


96 


918641 


97 


936048 


97 


968475 


97 


070916 


97 


088365 


97 


20 






21 


901549 


101 


918931 


101 


036839 102 


058765 


102 


071206 


102 


088656 102 | 


21 








22 


901838 


106 


919221 


106 


936629106 


064056 


106 


071497 


106 


088046 


10. 


22 








23 


902128 


HI 


919511 


111 


036019!lll 


064846 


HI 


971788 


111 


080237 


Ill 


28 








24 


902417 


116 


919801 


116 


937209!ll6 


054637 


116 


972078 


116 


080528 116 


24 






V5 


9iK270; 


121 


920091 


121 


987500;i21 


054028 


121 


072369 121 1 


989819121 


25 






26 


902996 


125 


92(J381 


126 


987790; 126 


956218 


126 


072660 


126 


990110,126 


26 








27 


003286 


130 


920671 


180 


038080131 


056500 


181 


072051 


181 


000401 


131 


27 








28 


903575 


135 


92J961 


135 


986371 136 


066799 186 


078241 


186 


000602 


136 


28 








29 


903865 


140 


921251 


140 


988661 140 


066000 140 


078582 


140 


000088 


140 


29 






30 


904154 


145 


;921541 


116 


988951 145 


956881 1145 


073823 


146 


001273 


145 


30 






81 


904444 


150 


921831 


16(11 


989242150 


066671150 


974114 


160 


001664 


160 


81 








82 


904733 


154 


922121 


165 


089582!l55 


066002 165 


074406 


166 


001866 


155 


82 








83 


905023 


159 


922411 


159 


989828160 


057252 160 


074605 


160 


002146 


160 


83 








34 


905313 


164 


922701 


164 


940113!l65 


967648*165 


074086 


166 


092487 


165 
160' 


84 






88 


905602 


169 


922991 


169 


0404031160 


957834 169 


076277 


169 


902728 


85 






86 


905892 


174 


923281 


174 


040694*174 


058124174 


075668 


174 


993010 


174 


86 








37 


906181 


178 


928571 


179 


940984179 


058415179 


076869 


179 


098810 


170 


87 








38 


906471 


183 


923861 


184 


941274 


184 


058706184 


976149 


184 


003601 


184 


88 








39 


906761 


188 


924151 


188 


941565 


189 


058096189 


076440 


189 


003801 


180 


89 






40 


907050 


193 


924441 


193 


941855 


194 


9592871194 


976781 


194 


004182 


194 


40 






41 


9J7340 


198 


924731 


198 


942146 


199 


959578100 


077022 


109 


004473 


199 


41 








42 


90762b 


203 


926021 


203 


942436 


203 


959868 203 


077813 


208 


004704 


203 


42 








48 


907919 


207 


926311 


208 


912726 208 


060159208 


077603 


208 


006055 


208 


43 








44 


908209 


212 
217 


925601 
925892 


213 


018017 


218 


060450218 


077804 


218 


005846 


213 


44 






. 45 


90849b 


217 


943307 


218 


960740218 


078185 


218 


995637 


218 


46 






46 


90878( 


222 


926182 


222 


943598 


228 


061031223 


078476 


223 


9950-28 


223 


46 








47 


90907t 


227 


926472 


227 


943888 


228 


061322 228 


078767 


228 


996218 


228 


47 








48 


90936; 


.32 


926762 


232 


944178 


232 


061612232 


979058 


282 


996500 


232 


48 








49 


90905; 


i36 


9270.->2 


237 

212 


941469 


237 


061903 


237 


07034- 


237 


096800 


237 


40 






50 


909917 


ill 


927342 


9447oi> 


242 


062194 


242 


070689 


212 


097091 


242 


60 






61 


91023. 


i46 


927632 


216 


945050 


247 


962484 


247 


970930 


247 


997382 


247 


61 








52 


91052 


>51 


92192-: 


251 


9I534U 


252 


9627 7.> 


252 


080221 


252 


997673 


252 


62 








58 


91P8IC 


i56 


928212 


256 


945631 


257 


968066 


257 


080612 


257 


997964 


257 


58 








51 
6.> 


OlllOi. 
91l3li. 


iUl 
206 


92850;i 
928793 


261 
>66 


945921 


261 


963356 


261 


080803 


261 


998255 


261 


64 






916212 


266 


068 J 17 


266 


9:^1093 


266 


998546 


266 


55 






50 


91108. 


2<0 


929083 


271 


916502 


271 


063937 


271 


9dl38l 


271 


998836 


271 


56 






, 


67 


911975 


.'75 


929373 


275 


04G793 


276 


964228|276 


981675 


276 


999127 


276 


57 








58 


91226 


IHO 


929063 


280 


947083 


281 


964519281 


981966 


281 


99941b 


281 


68 








59 


912554 


J85 


929053 


285 


947374 


286 


964810!286 


982257 


286 


999700 


286 


60 
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N.ATVI^AL V£ftftBD SlVEI. 






r M\' 


90O 


Pmrii 


9|0 


Parth 


989 


nuru 


980 


Pwu 


940 


Purto 


960 


Parn 


S. 







1000000 





1017452 





1034899 





1058386 





1069756 





1087156 








1 


1000291 


5 


1017748 


6 


1035100 


6 


1068686 


6 


1070047 


6 


1087446 


6 


1 




% 


10005b8 


10 


1018034 


10 


1085481 


10 


1068917 


10 


1070387 


10 


1087735 


10 


8 




i 


1000873 


15 


1018325 


15 


1035772 


16 


1058207 


16 


1070687 


14 


1088025 


14 


8 




4 


1001164 


19 


1018616 


19 


1036062 


19 


1063406 


10 


1070017 


19 


1088315 


19 


4 




S 


1001454 


24 


1018907 


24 


1086853 


84 


1068788 


24 


1071807 


21 


1088605 


24 


6 





1001745 


29 


1019197 


89 


1086644 


89 


1064070 


20 


1071407 


29 


1088894 


89 


6 




7 


1002086 


84 


1019488 


34 


1030084 


34 


1064860 


34 


1071788 


84 


1080184 


34 


7 




8 


1002827 


39 


1019779 


89 


1037225 


80 


1064660 


89 


1078078 


89 


1080474 


80 


8 







1002618 


44 


1080070 


44 


1087516 


44 


1054950 


44 


1072368 


48 


1089763 


48 


9 




10 


1002909 


48 


1020861 


48 


1087806 


48 


1066841 


48 


1078658 


48 


1090058 


48 


10 


U 


1003200 


63 


1020658 


63 


1038097 


68 


1066681 


68 


1078948 


68 


1090343 


53 


11 




18 


1008491 


58 


1020948 


68 


1088388 


56 


1066888 


68 


1078888 


68 


1000633 


68 


18 




1^ 


1003782 


68 


1021233 


OS 


1038678 


68 


1066118 


68. 


1078688 


68 


1090922 


6fr 


13 




U 


1004072 


68 


1021584 


68 


1088069 


68 


1056408 


68 


1078818 


68 


1001212 


68 


14 




15 


1004363 


78 


1081815 


78 


1039260 


73 


1060603 


7a 


1074108 


72 


1001502 


72* 


15 


1$ 


1004654 


77 


1082106 


77 


1039560 


77 


1066083 


77 


1074899 


77 


1001791 


n 


16 




17 


1004945 


88 


1022397 


88 


1089841 


88 


1057874 


88 


1074689 


88 


1092081 


82 


17 




18 


1005286 


87 


1028687 


87 


1040182 


87 


1067664 


87 


1074979 


87 


1002371 


87 


18 




10 


1005527 


92 


1022978 


08 


1040488 


98 


1067864 


08 


1076360 


92 


1002660 


92 


19 




80 


1005818 


97 


1023269 


97 


1040713 


97 


1068145 


97 


1076560 


97 


1092950 


96 


20 


21 


1006109 


108 


1023560 


108 


1041004 


108 


1068485 


108. 


1076840 


101 


1003289 


101 


81 




28 


1006399 


106 


1083851 


106 


1041894 


106 


1058786 


106 


1076189 


106 


1008529 


106 


28 




28 


1006690 


111 


1084141 


HI 


1041685 


111 


1060016 


111 


1076429 


111 


1008819 


111 


83 




24 

Sf5 


1006981 
1007272 


116 
181 


1024432 
1024723 


116 
181 


1041876 116 


1069806'116 1 


1076710 


116 


1094108 


116 
121 


84 
85 




1048166 181 


1060607 


184 


1077000 


121 


1004398 


20 


1007563 


126 


1086014 


126 


1048467 186 


1069887 


186 


1077899 


186 


1094687 


125 


26 




27 


1007854 


131 


1025305 


181 


1048748181 


1060177 


181 


1077689 


180 


1004077 


130 


87 




28 


1008145 


136 


1025595 


136 


1048038'l8e 


1060468 


136 


1077879 


186 


1(1»95267 


135 


88 




20 


1008436 


140 


1085886 


140 


I048829;i40 


1060768 


140 


1078169 


140 


1005556 


140 


89 




SO 


1008727 


145 


1086177 


145 


1048619146 


1061049 


146 


1078460 


146 


1095840 


145 


80 


81 


1000017>150 


1026468 


150 


1048910-150 


10613JB0 


160 


1078740 


160 


1006135 


150 


81 




88 


10093081 155 


1026750 


155 


104480i;i66 


1061620 


166 


1070080 


166 


1006426 


164 


88 




38 


1009399 


160 


1027049 


100 


1044401 160 


1061980 160 


1070880 


160 


1006714 


160 


88' 




84 


1000890 


165 
169 


102784t) 


165 


1044788166 


1068810'165 


107061O 


164 


1097004 


164 


M 




85 


1010181 


1027631 


160 


1045078160 


1062600 160 


1079900 


160 


1097293 


160 


85 


86 


1010472 


174 


1027982 


174 


1045368 174 


1068701 174 


1080100 


174 


1007683 


174 


86 




37 


1010763 


179 


1028813 


179 


1046654 170 


1063081 179 


1080480 


170 


1097872 


178 


87 




38 


1011054 


184 


1028503 


181 


1045944 184 


1068371 184 


1080779 


184 


10981C8 


183 


88 




30 


1011344|l89 


1028794 


189 


1046836189 


106366l{l89 


1081069 


188 


1098461 


188 


89 




40 


1011035|194 


1029085 


194 


1046585 194 


1068052104 


1081859 


193 


1098741 


193 


40 


41 


1011926199 


1029375 


199 


1046816199 


1064348199 


1081649 


198 


1099030 


198 


41 




42 


IOI22I7I203 


1029666 


203 


1047106808 


1064582!803 


1081080 


808 


1099320 


203 


48 




48 


iai2508|208 


1089957 


808 


1047397 208 


1064823i808 


1088288 


208 


1099600*237 


43 




44 


1012799:2 13 


1030818 


213 


1047688218 


. 1066118:218 


1082518 


218 


1099899|212 


44 




45 


1013090 


218 


1080530 


218 


1017978 818 


. 10654031218 


. 1082808 


217 


IIOOI88I217 


45 


46 


1013380 


223 


1030889 


223 


1048269>83 


1065693 


283 


1088008 


222 


1100477 


222 


46 




47 


1013671 


228 


1031120 


228 


. U>48669;888 


.1066984 


228 


1088888 


287 


1100707 


227 


47 




48 


1013962 


232 


1031411 


232 


. 1048860!838 


.1066274 


232 


1083678 


232 


110105 > 


232 


48 




40 


1014253 


237 


1031702 


237 


1049140 


^7 


1066564 
: 1006864 


237 


1083068 


237 


1101316 


236 


49 




50 


1014541 


242 


1031992 


242 


1040431 


248 


248 


1084258 


212 


1101o3.> 


241 


50 


61 


101483) 


247 


1032283 


247 


1040781 


847 


1067146 


247 


< 1084547 


246 


1101924 


246 


61 




58 


1015126 


•252 


1032574 


252 


1050012 


868 


1067486 


252 


1084887 


251 


1102214 


251 


68 




58 


1015416 


257 


1032804 


257 


1050302 


857 


1067725 


267 


1085127 


256 


1102503 


256 


63 




54 


1015707 


261 


1033155 


261 


1050593 


261 


10(:8015 


861 


1085417 


801 


1102793 


261 


64 




65 


1015998 


260 


1033441) 


206 


1050883 


866 


.1068306 


866 


1085707 


266 


1103082 


265 


65 


56 


1016-^89 


in 


1033737 


271 


1051174 


871 


1068596 


871 


1086997 


271 


1103371 


270 


66 




57 


1016580 


276 


1034027 


276 


1051464 


276 


1068886 


276 


1086286 


276 


11036^1 


275 


67 




58 


1016871 


281 


1034318 


i8l 


1051755 


881 


,1060176 


281 


1080576 


880 


' 1108950 


280 


68 




50 


1017161 


286 


103:619 


286 


1052045 


286 


1060466 


286 


1086866 


285 


1104239' 


2S9 


69 




~~ 1 
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TABLE XXV/ 

Natural Vf.rskd Sines 


• 








M. 


96«> 


Part* 


970 


Parte 


980 


VmrtM 
"T 


990 


Parti 


100® 


Part> 


101« 


nirti 


S 







1101528 





1121809 





1139173 


1156134 





1173648 





1190809 










1 


tlOlMB 


5 


1122158 


5 


1139461 


5 


1150722 


5 


1173935 


8 


119109.-^ 


6 


I 






3 


1105107 


10 


1122447 


10 


1139749 


10 


1157009 


10 


1174221 


9 


11913.^0 


9 


2 






S 


1105306 


14 


1122735 


14 


1140037 


14 


115720() 


14 


117450b 


14 


1191606 


14 


3 






4 


1105086 


19 
24 


1123024 


19 
.24" 


1140325 
1140013 


19 


1157584 


19 


1174791 


19 


11919:)1 


19 


4 




5 


1105975 


1128313 


21 


1157871 


24 


1175080 


24 


1 192237 


24 


5 




6 


1106264 


29 


1 123601 


29 


1140901 


29 


1158158 


29 


1175S(i7 


29 


1192522 


28 


6 






7 


1106J53 


34 


1123890 


84 


1141189 


34 


1158445 


33 


1175653 


33 


11U2807 


S3 


7 






8 


1106843 


38 


1124179 


38 


1141477 


88 


1158732 


38 


II759S9 


38 


1193093 


38 


8 









1107132 


43 


1124467 


43 


1141765 


43 


1159020 


43 


1170226 


43 


1193378 


43 







10 


1107421 


48 


1124750 


48 


1142053 


48 


1159307 


48 


1176512 


48 


1193061 


47 


10 




11 


1107710 


53 


1125045 


53 


1142341 


58 


1159594 


58 


1176798 


52 


1193949 


52 


11 






u 


1106000 


58 


1125333 


58 


1142629 


57 


1159881 


57 


1177085 


57 


1194234 


57 


13 






it 


1108280 


63 


1123622 


62 


1112917 


62 


1160168 


62 


1177371 


62 


1194520 


62 


IS 






14 


Il0a578 


67 


1125910 


67 


1143205 


67 


1160455 


67 


1177657 


67 


1194805 


66 


14 




15 


1108867 


72 


1126199 


72 


1143493 


72 


1160743 


72 


1177944 


71 


1195090 


71 


15 




16 


1109156 


77 


1126488 


77 


1143780 


77 


1161030 


76 


1178230 


76 


1195376 


76 


10 






17 


1109415 


82 


1126776 


82 


1144068 


81 


1161317 


81 


1178516 


81 


1195661 


81 


17 






18 


1109734 


87 


1127065 


87 


1144356 


86 


1 161604 


86 


1178802 


86 


1195946 


85 


18 






10. 


1110023 


91 


1127353 


91 


1144644 


91 


1161891 


91 


1179088 


91 


1196231 


90 


10 




20 


1110313 


06 


1127612 


96 


1144932 


96 


1162178 


96 


1179375 


05 


1196517 


93 


20 




21 


1110602 101 


1127930 


101 


1145220 


101 


1162465 


100 


H7966I 


100 


1196802 


100 


21 






22 


II 10891(106 


1128219 


106 


1145507 


105 


1162752 


105 


1179947 


105 


1197087 


104 


33 






23 


1111180,111 


1128507 


111 


1145795 


110 


1163039 


110 


1180233 


110 


1197372 


109 


23 






24 


1111469 116 


1128796 


115 


1146083 


115 


1168326 


115 


1180519 


114 


1197657 


114 


24 




25 


1111758120 


1129084 


120 


1146371 


120 


1163613 


120 


1180805 


110 


1197942 


119 


35 




26 


1112017 125 


1129373 


125 


1146659 


125 


1163900 


124 


1181091 


124 


1198228 


123 


SO 






27 


1112336180 


1129661 


ISO 


1146946 


120 


1164187 


129 


1181377 


129 


1198518 


128 


37 






28 


11I2U25135 


1129919 


135 


1147234 


134 


1164474 


134 


1181663 


133 


119879^ 


138 


28 






29 


1112914 140 


1180238 


189 


1147522 


139 


1164761 


139 


1181950 


138 


1199083 


138 


39 




80 


1113203144 


1130526 


144 


1147809 


144 


1165048 


143 


1182236 


143 


1199368 


142 


SO 




81 


1113492149 


1180815 


149 


1148097 


140 


1165334 


148 


1182522 


148 


1109653 


147 


31 






32 


11-18781 154 


1181103 


154 


1148385 


153 


1165621 


153 


1182808 


152 


1199938 


153 


83 






88 


1114070159 


1131391 


159 


1148672 


158 


11659')8 


158 


1183094 


157 


1200223 


157 


33 






84 


11 14359' 164 


1181680 


163 


1148960 


103 


1166195 


163 


1188379 


162 


1200508 


161 


34 




85 


1114648,169 


113196b 


168 


114924ti 


168 


1166482 


167 


1183665 


167 


12J0793 


166 


35 




86 


1114937:173 


1132256 


173 


1149535 


172 


1166769 


172 


1183951 


172 


1201078 


171 


80 






87 


1115226178 


1132545 


178 


1149823 


177 


11117056 


177 


1I8423J 


176 


1201363 


176 


37 






88 


1115515 


183 


1182833 


188 


1150111 


182 


1167342 


182 


1184523 


181 


1201648 


180 


38 






80 


1115804 


188 


1133121 


188 


1150398 


187 


1167629 


187 


1184809 


186 


1201933 


185 


39 




40 


1116093 


193 


1133410 


192 


1 150686 


192 


1167916 


191 


1185095 


191 


120221b 


190 


40 




41 


1116862 


197 


1133698 


197 


1150973 


196 


1168203 


196 


1185381 


195 


1202502 


195 


41 






42 


1116671 


202 


1133986 


202 


1151261 


201 


1168480 


201 


1185667 


2)0 


1202787 


199 


- 42 






43 


1116960 


207 


1134274 


207 


1151548 


206 


1168776 


206 


1185952 


205 


1203072 


204 


43" 






44 


1117249 


212 


1134563 


212 


1151836 


211 


1169063 


210 


1186238 


210 


1203357 


209 


44 




45 


1117537 


217 


1134851 


216 


1152123 


216 


1169350 


215 


1186524 


\iU 


1203642 


214 


45 






40 


1117826 


222 


1185189 


221 


1152411 


220 


1160636 


220 


1186810 


219 


1203927 


218 


46 






47 


1118115 


226 


1185427 


226 


1152698 


225 


•116092d 


-235 


1187096 


224 


1204211 


223 


47 






48 


1118404 


231 


1185716 


231 


1152986 


230 


1170209 


230 


.1187381 


229 


1204496 


228 


48 






40 


1118698 


236 


1186004 


236 


1158278 


235 


117^)496 


234 


1187667 
1187953 


234 

238 


1204781 
1305065 


Z33 
237 


40 
50 




50 


1118982 


241 


1136292 


240 


1158561 


240 


1170788 


239 




51 


1U9270 


246 


1136580 


245 


1153848 


344 


1171069 


244 


118823b 


243 


12053501242 


51 






52 


1119559 


250 


1136868 


250 


1154136 


249 


1171356 


249 


1188524 


248 


1205635 


247 


63 






58 


1119648 


255 


1137156 


255 


.1154423 


254 


1171613 


253 


118^810 


253 


1205920 


252 


63 






54 


1120187 


260 


11^7445 


260 

264 


1154710 


250 


1171929 


258 


1189095 


257 


1206201 


256 


64 




55 


1120426 


265 


1137733 


1154998 


264 


1172210 


263 


llb9381 


262 


1206409 


2<>1 


65 




50 


1120714 


270 


1138021 


269 


1155285 


268 


117250:: 


208 


1189667 


267 


1206773 


2r)6 


66 






57 


1121003 


275 


1138309 


274 


1155572 


273 


1172789 


273 


1189952 


272 


120705b 


271 


67 


^ 




58 


1121292 


i79 


1138597 


279 


1155860 


278 


1173075 


277 


.1190238 


276 


1207343 


275 


•68 






59 


1121581 


284 


11388851281 


1156117 


283 


117S362'282 


1190523 


281 


1207627 


280 


69 
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Natural Vf.rsed Sxkis 


♦ 








M. 


10-20 


Pnrti 


loso 


ihirtJ 


1040 


Part* 


IO6O 


Paru 


1000 


Fterti 


1070 


Parta 


8. 







1207912 





1224051 





1241922 


"T 


1258819 





1275087 





1292372 










1 


1208100 


5 


1225234 


6 


1242204 


6 


1259100 


5 


1276917 


6 


1292050 


6 


1 






2 


1208481 


9 


1225518 


9 


1242480 


9 


1259381 


9 


1270197 





1292928 





2 






8 


1208705 


14 


1225801 


14 


1242709 


14 


1259802 


14 


1270470 


14 


1293200 


14 


8 






4 


1200050 


19 


1220085 


19 


1243051 


19 


1259943 


19 


1270750 


10 


1293484 


18 


4 




6 


1209334 


24 


1220308 


24 


1243333 


24 


1200224 


23 


1277085 


28 


1293702 


23 


6 




6 


1209019 


28 


1220051 


28 


1243015 


28 


1200505 


28 


1277815 


28 


1294040 


28 









7 


1209903 


83 


1220935 


88 


1243897 


88 


1200785 


88 


1277594 


88 


1294818 


82 


7 






8 


1210187 


38 


1227228 


38 


1244170 


88 


1201000 


87 


1277874 


87 


1294590 


87 


8 









1210472 


43 


1227601 


42 


1244401 


42 


1201347 


42 


1278158 


42 


1294874 


42 







1» 


1210750 


47 


1227784 


47 


1244743 


47 


1201028 


47 


1278432 


40 


1296162 


40 


10 




11 


1211040 


52 


1228008 


52 


1245025 


62 


1201908 


61 


1278712 


61 


1295480 


51 


11 






12 


1211325 


57 


1228851 


67 


1246307 


60 


1202189 


60 


1278991 


60 


1295708 


66 


12 






13 


1211009 


01 


1228084 


01 


1246589 


01 


1202470 


01 


1279270 


00 


1295980 


00 


18 






14 


1211893 


GO 


1228917 


00 


1246871 


00 


1202751 


06 


1279550 


05 


1290204 


05 


14 




15 


1212178 


71 


1229200 


71 


1240153 


70 


1203031 


70 


1270629 


70 


1290642 


09 


15 




10 


1212102 


70 


1229484 


75 


1210486 


76 


1208312 


76 


1280108 


74 


1200819 


74 


16 






IT 


1212740 


80 


1229707 


80 


1240717 


80 


1203692 


79 


1280388 


79 


1207007 


78 


17 






18 


1213030 


85 


1230050 


85 


1240999 


85 


1203878 


84 


1280007 


84 


1207876 


83 


18 






19 


1213315 


90 


1230333 


90 


1247281 


89 


1204154 


89 


1280040 


88 


1297058 


88 


10 




20 


1213590 


95 


1230010 


94 


1217503 


94 


1204484 


OS 


1281226 


93 


1297980 


02 


20 




21 


1213883 


99 


1230899 


99 


1247845 


99 


1204716 


98 


1281504 


98 


1298208 


07 


21 






22 


1214107 


104 


1231182 


104 


1248120 


108 


1204905 


103 


1281788 


102 


1298480 


102 


22 






23 


1214451 109 


1231405 


108 


1248408 


108 


1205270 


107 


1282002 


107 


1298703 


100 


28 






24 


12U735!ll4 


1231748 


Its 


1248090 


113 


1205550 


112 


1282341 


112 


1299041 


HI 


24 




25 


1215010;il8 


1232031 


118 


1248972 


117 


1206837 


117 


1282020 


110 


1209318 


116 


26 




20 


1215303:123 


1238314 


123 


1249253 


122 


1200117 


121 


1282809 


121 


1299500 


120 


20 






2T 


1215588:128 


1232597 


127 


1249535 


127 


1200397 


120 


1283178 


120 


1200878 


125 


27 






28 


121J872132 


1232880 


132 


1249817 


132 


1200078 


131 


1283457 


130 


1800151 


120 


28 






29 

30 


12IOI50;i37 


1283103 


137 


1250098 


ISO 


1200958 


135 


1283730 


136 


1300428 


134 


29 




1210140142 


1233445 


141 


1250380 


141 


1207238 


140 


1284015 


139 


1S00700 


138 


30 




SI 


1210724 147 


1233728 


140 


1260002 


140 


1207619 


146 


1284294 


144 


1300083 


143 


81 






32 


1217008131 


1234011 


151 


1260943 


150 


1207799 


149 


1284673 


149 


1301201 


148 


82 






S3 


1217292 150 


1234294 


150 


1261225 


155 


1208079 


154 


1284862 


153 


13016S8 


152 


88 






U 


1217575 101 


1234577 


100 


1251500 


100 


1208359 


159 


1285131 


158 


1301815 


157 


84 




35 


12178o9l00 


1234859 


105 


1251788 


104 


1208040 


103 


1286410 


103 


1302093 


102 


86 




SO 


1218143 170 


1235142 


170 


1252009 


109 


1208920 


108 




107 


1302370 


100 


80 






37 


1218427 175 


1235425 


174 


1252351 


174 


1209200 


173 


1285907 


172 


1302047 


171 


87 






38 


1218711 1180 


1235708 


179 


1252032 


179 


1209480 


177 


1280240177 | 


1302924 


175 


S8 






39 
40 


1218995185 


1235990 


184 


1252914 


183 


1209700 


182 


1280525 


181 


1303202 


180 


89 




12l9279;i89 


1230273 


189 


1253195 


188 


1270040 


187 


1280803 


180 


1303479 


186 


40 




41 


1219502,194 


1230550 


193 


1253477 


193 


1270320 


191 


1287082 


191 


1S0876O 


180 


41 






42 


1219840 199 


1230838 


198 


1253768 


197 


1270000 


190 


1287301 


195 


1804038 


104 


42 






48 


1220130203 


1237120 


203 


1254039 


202 


1270880 


201 


1287089 


200 


1304310 


108 


48 






44 


1220413 208 


1237403 


207 


1254321 


207 


1271100 


205 


1287918 


205 


1304587 


203 


44 




45 


1220097213 


1237080 


212 


1254002 


211 


1271440 


210 


1288190 


209 


1304804 


208 


45 




40 


1220981218 


1237908 


217 


1254883 


210 


1271720 


215 


1288475 


214 


1305141 


212 


46 






47 


122120.) 222 


1238251 


222 


1255104 


221 


1272000 


219 


1288753 


219 


1805418 


217 


47 






48 


I2215i8|227 


U38533 


220 


1255440 


220 


1272280 


224 


1289032 


223 


1305005 


222 


48 






49 


1221832 


232 


1238810 


231 


1255727 


230 


1272500 


229 


1289310 


228 


1305972 


220 


49 




60 


1222110 


237 


123909b 


230 


1250008 


235 


1272840 


233 


1289589 


232 


1300249 


281 


60 




51 


1222399 


211 


1239381 


241 


1250289 


240 


1273120 


238 


1289807 


287 


1300520 


285 


61 






52 


12220b3 


240 


1239003 


245 


1260571 


244 


1278100 


243 


1290145 


242 


1300803 


240 


f62 






58 


1222907 


251 


1239940 


250 


1250852 


249 


1273079 


247 


1290424 


240 


1307080 


246 


68 






54 


I22325U 


250 


124022b 


255 


1257133 


254 


1273939 


252 


1290702 


251 


1307357 


240 


64 




65 


1223534 


200 


1240510 


259 


1257414 


258 


1274239 


257 


1290981 


250 


1307033 


254 


65 




50 


1223817 


205 


1240793 


204 


1257095 


203 


1274519 


201 


1291259 


200 


1307910 


258 


60 






57 


1224101 


270 


1241075 


209 


1257970 


208 


1274798 


200 


1291537 


205 


1308187 


208 


67 






58 - 


1224381 


274 


1241357 


274 


1258257 


273 


1275078 


271 


1291815 


270 


1308404 


208 


58 






59 


122400b 


279 


1941040 


1278 


1258538 


277 


1275358 


275 


1292094 


274 


1308740 


272 


60 
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TABLE XXV. 

Natural Vbiised Sines. 






M. 


108° 


Pi&rti 


1090 


PariA 


UOO 


Paru 


1110 


Purii 


1190 


Plirti 


II80 


nirn 


S. 





UOOOli 


6 


182556^ 





1842020 


6 


1358868 





1874607 





13907S1 











130029J 


5 


182.>843 


$ 


1342203 


5 


1358640 


9 


1374876 


4 


1890009 


4 








1300570 





1326118 





1342567 





1858911 


9 


1875146 





1301967 









8 


130U847 


11 


1326393 


14 


1312840 


14 


1350183 


14 


1879416 


IS 


1391534 


18 








1310123 


18 


132666h 


18 


1343118 


18 


1850154 


18 


1879685 


18 


1391802 


18 






13 10 100 


23 


1326943 


98 


134^887 


28 


1850725 


98 


1875055 


4 


1302070 


i9 








1810670 


28 


132721b 


27 


1843660 


27 


1850007 


97 


1876224 


27 


1802337 


97 






• 


1310053 


82 


1327498 


89 


1843983 


89 


1860268 


8^ 


1876494 


31 


1^92605 


81 








1311220 


87 


1827768 


86 


1344206 


86 


1860540 


86 


1876763 
1377032 


86 


1892872 


86 






9. 


1311500 


41 


1828042 


41 


1344479 


41 


1360811 


41 


40 


1898140 


40 




w 


1311782 


46 


1326817 


46 


1844752 


45 


1861082 


49 


li77809 


45 


1898407 


44 








1312050 


91 


1328502 


50 


1345025 


50 


1861353 


to 


1877571 


40 


1893675 


40 








1812385 


95 


1328867 


99 


1845298 


94 


1361625 


54 


1377841 


54 


1893942 


58 








1312011 


60 


1320141 


9^ 


1845571 


60 


1861806 


60 


1878110 


58 


1894200 


58 






1312888 


04 


1890416 


64 


1845844 


64 


1862167 


68 


1878370 


68 


1804477 


69 






13131G4 


60 


1820601 


68 


1846117 


'W 


1862488 


68 


1878640 


67 


1804744 


67 








1313410 


74 


1820065 


78 


1346390 


n 


1362700 


79 


1878018 


79 


1805011 


71 






1813710 


78 


1830240 


78 


1846663 


77 


1362080 


77 


1870187 


76 


1805978 


76 








1318002 


88 


1330514 


8:^ 


1346936 


89 


1808951 


81 


1870456 


81 


1305946 


80 








1314260 


87 


1830780 


.87 


1817200 


86 


1863929 


86 


1870795 


85 


1805818 


89 




» 


1314545 


W 


1331068 


91 


1847481 


01 


1363798 


00 


1870004 


od 


1806080 


89 






1314821 


07 


1381338 


06 


1347754 


05 


1361064 


05 


1880268 


04 


1306847 


08 






n 


1815007 


101 


1331612 


100 


1818027 


100 


1364835 


00 


1380539 


00 


1806611 


08 


29 




n 


1315373 


106 


1331887 


103 


1318299 


104 


1364606 


104 


1880801 


103 


1306881 


109 


98 




u 


1315040 


110 


1832161 


ud 


1348572 


101 


1864877 


108 


1381070 


108 


1807148 


107 


94 


n 


1315025 


il5 
12d 


1332135 


114 


1348815 


Hi 


1365U8 


118 


1381330 


119 


1307415 


HI 


95 




to 


1816201 


1332710 


HO 


1349117 


118 


1365418117 


1381608 


117 


1307689 


116 


96 




2t 


1316477 


184 


1332081 


123 


1349890 128 


1865680 1^9 


1881877 


121 


1307040 


120 


97 




28 


1316758 


120 


1333258 


198 


1349662!l27 


1365060 


196 


1389146 


125 


1808915 


125 


38 




20 


1317020 


188 


1333583 


132 


I349985|l39 


1366931 


181 


1889416 


180 


1308489 


120 


29 


30 


1317805 


188 


1833802 


137 


1350907;i36 


1306501 


135 


1889683 


184 


1308740 


18:i 


80 




81 


1817580 


148 


1334081 


142 


1360480141 
1850752 145 
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APPENDIX. 

DIRECTIONS FOR ACQUIRING A &NOWLEDGB 

Cr TRB 

PRINCIPAL FIXED STARS- 



INTRODUCTORY REMARKS. 

l.^THE fixed Stars are so called from their appearing to 
retain the same positions with respect to each other. Some of the 
Stars have indeed been observed to change their relative places ; but 
this chan^9 which is called the Proper Motion of the Stars, is very- 
slow, and could not be perceived, without instruments, in a period of 
more than a thousand years. 

2. — The distance of the fixed Stars from the Earth is so great, 
that no method has yet been found by which the distance of any of 
them can be astertained ; but it is known, that the nearest fixed Star 
is at least 80,000 times more distant than the Sun, whose di$tance 
from the Earth is about ninety-five millions of miles * Now as the 
Sun's Parallax, that is the angle which the Semidianieter of the Earth 
would appear under to an eye in the Sun, is liardljr 9", it is plain that 
the Parallax of the fixed Stars, must be quite insensible. The immense 
distance of the Stars is no doubt also the cause of their appearing to 
have no sensible ma^itude, when viewed by means of Telescopes of 
of the best construction. 

3. — ^There can be little doubt of the fixed Stars being Bodies of 
the same nature as the Sun, and that each Star has a system of Planets 
which derive light and heat from it ; for it is not reasonable to suppose 
that Bodies of such magnitude as the fixed Stars, must be, were 
created merely to give a faint light to the Inhabitants of this Earth, 
and the other Planets belonging to the Solar System. Indeed the Stars 
visible to the naked eye are not a thousandth part of what may be seen 
through a good Telescope, the far greater part of which cannot be said 
to give light, or to be in any way useful to mankind. 

4. — The Stars that appear brightest to us arc called Stxurs of the 
first Magnitude ; the next in brightness. Stars of the second Magni- 
tude, and so on, till those that can just be seen with the naked eye, 
which are called Stars of the sixth Magnitude; and the Stars that can 
only be seen with the assistance of a Telescope, are called Telescopic 
Stars. Those parts of the Heavens that have the appearance of 
whitish clouds to the eye, arc found to be collections of Telescopic 
Stars: these clusters arc called Nebula:. The Milky \Vai/h the most 

* Sec BrinUey*8 ElemeDts of Astronomy, page 177, second Edttioii. 
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emisiHCuous and extensive Nebula, and the next is the Magellanic 
Clouds. The latter can only be seen in Southern Latitudes, or in 
places a few degrees North of the Equator. 

5. — The number of Stars visible to the naked eye, is far from 
being so great, as is generally imagined by those who have not paid 
attention to this subject. It is very seldom that more than one thou- 
sand Stars can be seen at a time. The number of Stars of the first 
magnitude is only about twenty, and the Stars of the second magnitude 
amount only to about fifty, in all parts of the Heavens. It is there- 
fore far from being difficult to obtain a knowledge of the principal 
Stars. 

6. — Some Stars disappear at times, and after remaining invi- 
ttble during a certain interval, again make their appearance^ in the 
nme place as before: these are called Periodical Stars. Others 
are observed to be brighter* at certain times than they are at other 
timeSy but never disappear altogether: these are termed Variable 
Stars. It is very probaole that the Phenomena of the Periodical and 
Variable Stars arise from the motion of the Stars on their axis, and*, 
from some of them shewing more light from one side than from the 
other. 

7. — Several of the Stars that appear single to the naked eye, 
are found, when viewed through a telescope, to consist of two and 
•ome of three or four Stars : these are called Double, Treble, &c. Stars. 
It is probable that the Stars forming these are at great distances from 
each other, and that the reason of their appearing to us to be so near 
each other, is from the Stars being nearly in the same line when seen 
finom the Earth. 

8. — It has been found convenient to divide the Stars into groups 
called Constellations ; to each of which is given the name of some 
celebrated man, or of some animal or other terrestrial object. Many 
of the principal Stars have also particular names, but as it would only 
create confusion to have a name, even, for every Star visible to the naked 
eve. Astronomers distinguish the Stars as follows : the first letter of 
tne Greek alphabet being attached to the name of any Constellation 
points out the brightest Star in that Constellation ; the second letter the 
next in brightness, and so on. When the number of Stars in a Cour 
stellation exceeds the number of letters in the Greek alphabet, the 
letters of the Italic alphabet are next used, then those of the Roman 
alphabet, if required : and when the number of Stars is greater than 
the number of letters in these three alphabets, the remaining Stars are 
distinguished by means of the common numericals. 

9. — An imaginary Circle in the Heavens, or Celestial SpTure^ 
coinciding with the Equator ^ is called the Equinoctial, ana that 
which coincides with the orbit Or path in which the Earth moves in its 
revolution round the Sun, is called ijie Ecliptic The Equinoctial 
and Ecliptic cross or cut each other in opposite points, making ancles 
of about 23J*^ at those points, and their distance from each other when 
greatest, that is at 90^ from the points where the Circles cross each 
other is equal to the Angle at either of the Points, or 23 jj*. 

10. — The Poles of the Equinoctial are two opposite points in the 
Celestial Sphere, 90° distant from every partof theEqumoctial Circle; 
and the Poles of the Ecliptic are two Points in the Celestial Sphere, 
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^ distant from every part -of the Ecliptic. Heoee the Poles <if dia 
Equinoctial and Ecliptic ace 23 i^ Jistant from each other. 

1 L — ^The distance of a Sur from the Equinoctial is called its 
Declination, and the Latitude of a Star is its distance from the 
Ecliptic. The Lonoitudrs and Right Ascbnsions of tbeStarsare 
'reckoned Eastward from the Vernal Equinox, that is, from the Point 
where tlie Sun^s Centre crosses the Equinoctial about the 90th of 
March, tlie right ascension being measured by an Arch of the Equi* 
noctial, contmned between the Vernal Equinox, and the Point where a 
great Circle passing through the Pole of the Equinoctial and the given 
Star, cuts tn6 Equinoctial; and the Longitude, by an Arch of the 
Ecliptic, contained -between tlie Vernal Equinox,' and the Point where 
a great Circle passing tlirough tlie Pole of the Ecliptic and the Star, 
cuts the Eclipuc; therefore, the Longitude or Right v^scension of a 
Star may be any Arch l^s than 360^ but neither the Declination nor 
Latitude of a Star, can exceed 90^. The Right Ascension of any 
object is generally given in time, at the rate of one hour to fifteen de- 
grees, this bein^ mast convenient for general purposes. 'J1ie pracucal 
Sravigator requires only to know the Bight Ascension and Declination 
of a btar,.for the purpose of deducing the Latitude, or Time, from its 
Altitude. 

12.— *The\ZoDiAC is an imaginary Zone or Belt in the Heavens^ 
extending 8° on each Side of the Jilclipiic, quite round, the Celestial 
Sphere, and contains tlie Orbits or Ecliptics of the Planets,* There 
are twelve Constellations in the Zodiac^' which have the same names aa 
the twelve spacer, called the Signs of the Zodiac, each of whieh occu« 
pi^ 30^ along the Ecliptic. I^ormerly the Constellations were actually 
contained in these Spaces or Signs ; but at present, each Constellation 
is nearly one sign more to the Eastward, with respect to the Signs of tba 
Zodiac, that is, the first Constellation, is now m the Second Sign, and . 
so on. This is occasioned by a slow change in the direction of the 
Earth^s axis, witli respect to the fixed Stars, which causes the Plan€ 
of the Equinoctial to change its position, whiUt that of the Ecliptic re« 
mains fished, or very nearly so. Hence arise the Prtce^^ion of the 
Equinoxes, and the Variations in the Longitudes. Right Ascensions, and 
Declinations of the fixed Stars. 

' The number of Constellations in the Heavens, is about one 
hundred. The following List is mostly oopied from Madkajf*s work 
on the Longitude- 

CONSTEUATXONS A!ID SlONS IN TQB ZODIAC. 

iMnUtmes. JEnglUICIfmnes. LatHNamet, EngUsh Names. % 

OhMMten^ -GlmMlera 

7 Libra The Balance £k 

8 Scorpio The Scorpion tii 

9 SagitUrius' The Archer t 
10 Capricomus The Goat l£f 
U Aquarius The Water Bearer S 
12 Pisces The -Fishes X 



1 Anes The Ram 

5 Taurus Ihe Bull .\S 
9 Gemini The Twins [u 

6 Cancer ,TbeCxab e» 
4 Leo . The Lion Si 
ft Virgo The Virgin >K 



* Hm Or«(s oT Jiome of tbe lately diwttvcnd PIbmIs ara not eontoiiied within «M ZotfUt. 
Then Fkuittn arf fery anally and cm m^t W aacii by BMant of a good Teleacopa. 
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C0N8TBI.I.ATI0m'lll TRB NORTHBEN HeMISPHEKB. 



ICimlliBor, 

5 Dtmoo, 

4 Opheof. 
9 Boo te fc 

6 Cotmui Boraalif* 
f Hercules, 

8 Lyra, 

PCjIglMMI, 

10 Cioiopcitii 

11 FmeDi.. 
19 Aoriga, 

IS SerpentBiioi. 
14 SerpeiM^ 

ieA«|dla, 
ir AntmoiM. 
18 DelpLimu, 
19'E<|£ur 
88PrgiM^ 



E»giUhNm 

nelMkl 
Thtf Omit Bear. 
TlwOrafOBi 

Tbe Northnrm Crowik 

TbeHarpb 
The^waa. 



The Waggoner. 

The Serpent 
The Arrow. 
The Eagle. 

The Dolphin. 
Hie Horw Head. 
The Flying Hotatk 
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39 THangnln* Borealia, 

93 Coma Berenices, 

94 Gamelopardalos, ^ 

95 MonooeroB, 

96 Triangalom MianSf 
97" Lym, 

98 i.eo Minor, ' 

99 Asterite eCChara, 
90 Cerberos, 

81 Vnlpeonia e( Aaoer 
89 Scobm Sobieski, 
88 Laoeria, 
84 Mens Mpsnalas, 
86 Cor Carofi, 

86 RennOy 

87 T^rams Regalia ' 

88 PUedrick's Ehre. 
89TabnsHenoheU, 



Northern Triangle 
Berenice's Hair. 
Tlie Camelopard. 
TheUniconk 
The Little Triangle. 
TheLThz. 
IWLiHleLioQ. 
The Oreyhoonds. 

llieFozaadOoase. 
Sobieski's Shield. 
TheLisard. 
Moontain of Arcadiik 
Charles' Heart. 
Hie Rein Deer. 
The Royal BttIL 
Frederick's Olorr. 
Herschel's Grenl 
Teiefoepe. 



COBSTBLLATIOlfS IB TH8 SOUTHBRB HbMISPHBRE. 



Latin Nameu 

I Cetns; 

3 Orion. 

8 Eridbnoi, 

4 Lepos, 

6 Canis M qor, 
Canis Minor, 

7 ArapNaTis, 

8 Hydra, 

9 Crater, 

10 Corvns, 

11 Centedms. . 
19 Upas, 

13 An, • 

14 Corona Aaslnlie» 

16 Pisces AastraHs, 
leColanbaNoachi, 

17 Robnr Carolinma. 

18 0ras, 

19 Pheonix, 
90Indos« 
91 Pavo, 

98 Avis Indict, 
93M«M^ 



EngUtkNt 
TheMnmiew 

Tb»RiTerEridiiH» 
The Hare, 
file €h«at Dog; 
The Little Dog; 
The Ship Argow 
The Hydra. 
The Cop. 
The Crow. 
TheCenianr. 
The Wolf 
TheAhar. 
oOQcnern Crown. 
SoothemFUL 
Moah's Dove. 
TheRoyalOak. 
The Crane. 
ThePheniz. 
Hie Indian. 
The Peacock. 
Birdof Paradiee 
Hie Fly. 
The Crass. 



iMm Namei» EngUak Namet. 

96 Chanelion, Hie Chaneleon.! 

96 Hrinflgnfaia AjuAhSm, Sontfiera Triable. 

97 Pisces Vohns, Hie Flying FIsL 

98 Dorado, 
99Toacan« 

80 Hydras, 

81 Sextans, 

89 Apparatus Senlplom. 
83 Fornax ChimuB^ 
34 Horoloaiom, 
36 Reticolas. 

86 Caloni Scalpterhap, 

87 EqnalensPlctoris, 

88 Pyxis Naotica, 

89 Antlia Pnemnatica, 

40 Octaiy, 

41 Cireimis, 
49 Norma, 
48 Telescopinn, 
44 Microscopinm, ' 

46 MonsMensK, 
46Solitaira, 

47 PralteriamGeorgianni^ OeomanPnMery 

48 HibnsHencheliiMiMr, Henohel's 8Mil 



HieFlyiiM^J 
Hie Sword Fish. 
The American Clooie 
The Water Snake. 
The Sextant 

'Chemical Ftanaee. 
Hie Clock. 

The Oraving Tool 
The Pater's Easel 
Mariner's Confiass. 
The Air Pnmp. 
Hadley's Qnadrant 
Pair of Compasses. 
Sqoare and Rnfe. 
The Telestope. 
Tne Micraecope. 
l^leMonnSS! 
Hie Indian Bird. 
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Several of these Constellations, as is evident from their namct, 
have been formed of late years, partly from the Stars lying between 
the ancient Constellations, and partly from some of the more remote 
Stars, which formerly belonged to the old Constellations. In general 
the new Constellations are smaller, and contain fewer Stars than the 
old ones. The numbers prefixed to the Zodiacal Constellations, shew 
the order in which they, as well as the Signs of the Zodiac, are placed. 
The Numbers of the other Constellations are prefixed merely for the 
sake of reference. 

It has been before remarked, that the Stars in the respective Con- 
stellations are represented by the letters in the Greek alphabet; the 
brightest Star being represented by the first letter, and so on. It 
may therefore be useful to give some of the first letters of that alphas 
bet with tlieir names or sounds in English. 





Leliera.. 


Numri. 




Letten. 


Namei. 


I 


. • 


Alpha 


6 


for? 


Zeta. 


2 





Bete 


7 


• 


Eta 


S 


y 


Gamma 


8 


Sor0 


Theta 


4 


i 


Dclte 


9 


/ 


Iota 


5 


f 


Epsilon 


10 


S 


Kappa 



These lettem will be sufficient to distinguish the principal fixeii 
Stars. In the following directions, and in Table I, the letter for any 
Star is merely attached to the Name of the Constellation. Thus, 
Jldebaran is marked » Taurus^ and Pollux, Gemini. It may, how- 
ever, be observed, that the proper designation of these Stars is 
• Tauri and Geminorum: the meaning being m in Taurus, t in 6e« 
mini, and the same may be understood of the others. 

The distances between the Stars which are given in the following 
directions, are to the nearest half degree, and may be readily mea- 
sured with a Quadrant or Sextant.* 

The Bearing is the Azimuth Circle which a Star is in, when the 
Star from which the Bearing is given is in the Zenith : from this Bear- 
nig, the direction between the two Stars is easily estimated at 
any other time The Stars are distinguished in the usual Astronomical 
method ; that is, by giving the name of the Constellation in which a 
Star is situated, with the Greek letter which marks the given Star pre- 
fixed, and when the Star has a proper name^ such as Aldebaran, Cas- 
tor, &c. it is also given. The Names of the Stars used in the Nautical 
Almanack for finding the Longitude by Lunar Observations, are 
prinCcii in small Capitals, the Names of the others in Italics. The 
number included in a Parenthesis after the name of a Star, refers to 
the magiiUude of the Star. Thus Sirivs (1) signifies that SiritiS is 
of the first vmgnHtidc: and « Aqxnioe or Altair (l» 2) means that this 
Star is between the fii-st and second magnitudes. 

As the Pleiades or Seven Stars are almost universally known, ^d 
can be seen in all parts of the habitable Globe, we shall commence at 
this point, and first give directions for knowing t{ie principal Stars in 

♦ Tlie Instrai.ieDt, called aCroM SIrAT, which wan formerW nsed in observing Altitodei at 
Sea, wonld iiieavure the angular diaUuMC betweea two Stars wHli adBcaeat exactness for what m 
rehired htre. 
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and near the Zodiac, next for the Stars in the Nortbem Hemisphert^ 
and lastly for those in the Southern Hemisphere. 



DiRBCTIONS FOR FINDING THE PRINCIPAL FiXED StARS IN AND 
NEAR THE ZoDIAC. 

The Pleiadesy or Seven Stars^ are in the Constellation Taurus, 
their declination is about ^3{^ N. and they pass the meridian a few 
minutes before 9 P.M. on the first day of the year. Nearly S.E.by E» 
from the Pleiades, at the distance of 14°,is«Taurus9orALDEBARAK(l): 
this Star, which is sometimes called the Bull's Eye^ has a reddisli ap- 
pearance, and is very easily known. Nearly in a line from the Pleia- 
des, through Alder A RAN, at the distance' of 16"^ from the latter, is 
m Orion, or Bellatrlx (2) : about 7J® East, a little Northerly from Bel- 
ktrix, is m Orion, or Beulgv^^e (I) : this Star has a reddish appearance 
.nearly hke ALDERARAN.About QJ^'S. W. of Betelguse are three Stars of 
the second magnitude, nearly m the sanie line with each other: these 
Stars are in the Belt of Orion. Nearly in a line from Bcielguse^ through 
the middle Star in the Belt of Orion^ and at the distance of 9° from 
the Belt, is Orion, or Riffel (I) : 8^° E. i S. from Rigel, and in a 
Une from Bellatrix through the Northern part of Orion's Belt, is 
y Of ion (^,3). Bellatrix^ Betelou^e^ Rigel^ and « Orwti^ form a tra- 
pezium, round Orion^s Belt, which is sometimes called the Square 
of Orion. 

Nearly in the same line with Pleiades and* Orion's Belt, and about 
!?l|o S.E. of the Southern Star of the Belt, is m Canis Major, ot 
Sirius (1) : this Star is often called the Dog Star ; it is the brightest 
fixed Star in the Heavens. About 26° nearly East of Betelguse, and 
nearly the same distance N.E. of Sirius, is a Canis Minor, or /Vo- 
cyon (1,2). Sirius^ Betelguse^ and Prof^on form nearly an Equila« 
leral Triangle. A line from Rigel through the middle of Orion's Belt 
will point out « Gemini or Castor (I), the distance between Rigel and 
Castor being about 53°: 4|° to the S.E. of Castor, is/? Gemini or 
Pollux (I) : this Star passes the meridian about eleven minutes after 
C-astorj and about 4| minutes after Prtjcyon. 

At the distance of 37§° from Procyon^ and nearly in a line with 
it and the Southern Star in Orion"*s Belt, is » Leo or Regulus (1); 
and nearly in the same line, at the distance of 24 j^ E. b. N. from Re- 
GULU.S, is /S Leo or Deneb (2): about &5^o E NE- from Dcneb, or a 
little North of a line from Regulus through Denebj is « Bootes or 
Arcturus (I) : about 33° S.S.W. of Arctnrus, and 35° S.E. o( Deneb, 
is a Virgo or S pic A (1). Deneb, ArcturuSy and Spica form nearly an 
Equilateral Triangle, and nearly in ihe Centre of this Triangle is 
fl Virgo or Vindemiatriw (2, 3). 

Nearly in a line from Regulus, through Spica, at the distance 
of 4Sp from the latter, is m Scorpio, or Antares (I): this Star has a 
reddish appearance, like Aldebaran, or Betelguse. A little North 
of a line joining Spica and Antares, and about Sl^ from Spica, is 
m Libra, or Zubensech (2, 3): this is a double Star, about 9^ N. E. of 
Zubeneschf is ff Libra, or Zubenclg (2, 3). At the distance of 60^ 
N. £• b. B. from Antares, is a Aquila, or Altair : this Star may also 



Digitized by 



Google 



be known by iu being 1009 R. b. N. from Spica, and a little North of 
a line from Spica» throngfa Znbcnelgj and \9j its being situated in the 
Southern border of the Milky Way, considerably disunt from any 
other bright Star. 

About 14^ N.E.b. E.of Altair, are four Stars of the third or 
fourth magnitude, in the constellation Delphinus: these four Stars are 
very near each other, and form a kind of lozenge or diamond figure. 
A line from Altair through this figure, at the distance of 49^ from 
Alt AIR, will point out t Pegasus, or Sclteat (52). U'' East of Schemi^ 
is « Andromeda, or Alpheratz (2). 14^ South, a little Westerly from 
Alpheraix^ is y Pegasus, or Algenib (2). 17^ nearly West of Algenib^ 
and IS*' South of Scfuai, is « Pegasus or Margab (2). Scheai^ Al- 
jheroiz^ Algenib^ and Margab, form what is generally called the 
square of the Pegasus, or the Flying Horse; Margab being in the 
S.W. Comer of the Square. 

A line from"o^i^,"through Margab, being produced to the dis- 
tance of 44^ from^the latter Star, will point out « Pisces Australis, or 
FoMALHAUT (1). Altair, Margab, and FoMALHAUT form nearly a 
right angled triangle, tlie ri^ht angle being at Margab. Neariy in a 
line jolinng Margab and the Pleiades, and about 23^ West of the 
latter, is « Aries, or Arietis (2. 3). Arietis may also be known by 
being a little to the S.W. of a line from Betelguse through Aldebarart, 
its distance from the latter Star being ^Y". About 4"^ S.W. 
b. W. from Arietis, is /9 Aries (3). 23J* S.E. b. S. from Arietis, 
and a little North of a line from Betelguse through BeiUUnx^ at 
the distance of 36^ from the latter Star, is m Cetus, or Mehkar (2)« 
Menkar may also be known by bang in a line with Rigel and Atgrnib^ 
and rather nearer to Bigel tnan to A!genib. About 5"" W.s!w. of 
Menkar^ is y Cetus (S). 



DlRBCTIONS FOR KNOWING THE PrINGIFAL FiXED StarS IN THE 

Northern Hemisphere. 

The Pcle Star, or • Ursa Minor, is very generally known : this 
Star is between the aecond and third magnitudes, and is situated it 
the point of the tail of the Little Bear. A line from Procyon througl 
Castor, will nearly fall into the Pole Star, at the distance of B8l^ from 
Castor. 

The most conspcuous Constelladon near the North Pole, is Ursa 
Major, or the Great Bear ; there are seven bright Stars in this Constel- 
lation, between the first and third magnitudes. When these Stars are 
qear the meridian, above the Pole, the four Western Stars form a 
trapezium, and because a line through the two Stars farthest to the 
Westward will nearly fall into the Pole Star, they are called the 
Pointers. The northern pointer, is « Ursa Major, or Dubf^e (2. 1) ; 
and the southern pointer, or that farthest from the Pole Star, is 
Ursa Major (2). The most northern of the two Eastern Stars of the 
Trapezium, is ^Ursa Major, and the other is y. These four 
Stars are in the Body of the Great Bear. The three remaining 
Stan are in the Tail; that next the Body is i Ursa Maior, or ARofh 
(898); the next to this, is ^ or Alcor(2,3); ancl the one hk 
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the pnnt of the tai), is 9, or Beneinach (% 8). The seven most 
conspicuous Stars in Ursa Minor form a figure, which has a great re- 
semblance to that formed by the seven Stars already described in 
Ursa Major ; m Ursa Minor, or the Pole Siar, being, as before ob- 
served, in the point of the tail. 

A line from Ri^el to the Pole Siar will nearly intersect « Auriga, 
or Cavella (1). This Star is 4340 from the Pole Siar, and 54<> from 
Rigeh Cavella may also be known by its being in a line from Menkar 
through the Pleiades^ and about 28"" to the N.E. of that cluster. 
About Ti'' E. b. S. from Capefla, is fi Auriga (2, 3). 

Nearly in a line between Benetnachy the Star in the point of the 
tail of the Great Bear, and Deneb, in the tail of the Lion, is « Cor 
Caroli (8). This Star is about 28^ from Deneb^ and 14 i° from Benet- 
nach. A little East of a line joining « Cor Caroli and Deneb^ is jthe 
Nebulous Constellation of Coma Berenices. 

About 26^^ from the Pole Star, and nearly in a line joining it and 
Arcturus, is « Draco (2,8). About J 9° E:N.E. of Arcturus, and 
nearly in a line with Dubhe and Alcor, is m Corona Borealis, or Al- 
phacca (2). Alphacca and seven other Stars of the 4th and 5th mag- 
nitudes, form a circular figuae, which is very easily distinguished: 
these eicht Stars are all in the Constellation of the Northern Crown. 

A line from ArcUtrus through the northern part of the circular 
figure in the Northern Crown, will point out « Lyra, or Vega (I) ; the 
distance betweeh Arcturue and Vega being 59^. About 24^ ff.N.E. 
of Fega^ is « Cygnus, or Jrided(2. 1).* Vega, ArideiU and Altair, 
form nearly a right angled triangle, the right angle being at Vega. 
Altaik is about 34^° from Vega, and 38° from Arided. 

About 18° N.N.E. from Arided, is m Cepheus, or Alderamin 
(3) ; and 20^° E. b. N. from Alderamin, is /5 Cassiopeia (2, Z\ : this 
Star, Scheatj and Arided, form nearly an equilateral triangle, the side 
of which is about 384^. At the distance of 5° nearly East of & Cassio- 
peia, is m Cassiopeia, or Scliedar (S,S). Some of the Stars in the 
Constellation of Cassiopeia form a figure which resembles a chair. 

A line from Alioth (the Star in the tail of the Great Bear, which 
is nearest to the body) through tlie Pole Star, being continued, will 
]mss through the middle of the Constellation of Cassiopeia : the prin- 
cipal Stars in this Constellation are nearly at the same distance from 
the Pole Star as those of the Great Bear. 

Nearly in a line with Sc/iedar and ff Cassiopeia, at the distance of 
I9i^ from Schtdar, is y Andromeda, or Almaach (2); and about 13® 
W.S.W. of Almaachj is Andromeda, or Mirach (2) : this Star, 
with Cassiopeia and Almaach, forms nearly a right angled triangle, 
the right angle being at Almaach. 

About 12^ E.S.E. from Almaach, is fi Perseus, or Algol: this is 
one of the most remarkable of the Variable Stars, it being when 
brightest of the second magnitudcy and when least'bright only of the 
fourth. About 9i° N.N.E. of Algol, is » Perseus, or Alpnib (2): 
this Star may also be known by being nearly in a line with Pollux 
and Capella, and about iff" to the W.N.W. of the latter. 

* Thii Star u often called Deneb, aa well as Arided ; we have chosen the latter name, u 
•rdcr to diatiiigQish it from Demth in the tail of the Lion. 

Nn 
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DiUCTIOllS VOR FINDIIIG THE PaiNCIPAt FlXBD StABS IH TRS 
SOUTHEUII HElIIftPHERB. 

A little West of a line from Aldkbaran through Rigefj at the 
distance of 46|^ from the latter Star, is « Argo Navit, or Canopus (I) : 
this is a very bright Star, and may also be known by its being a bttle 
East of a line from Castor through Sirius^ and about 87}* nearly 
South of the latter SUr. About fKf N.N.W« of Canapus^ is • Co- 
lumba Noachi (9). 

In a line from Betelguse through Sirius^ and about 73° from the 
latter Star, are four bright Stars, forming the Constellation called 
Crux, or the Cross. The Stars in this Constellation are disposed as fol- 
lows: « (1) is the most southern Star, and is in the foot or the Cross; 
fi(l.i) is in the Eastern arm; y($) in the head, and >(S) in the 
Western arm. About 1^ £.N.£. of a Crux^ is Centaurus (I), and 
6^ East of tliis Star, is • Centaurus ( !).• 

About 4^ East, a little Northerly from a Centaurus, and BfP 
&b. E. of Ant ARES, is « Pavo (2). About 40° East of « Pavo, and 
S9° S.E. b. S. of FoMALHAUT, is m Eridanus, or Achemar ; these 
three Stars form nearly an equilateral triangle. 

A line from Castor through Pollux, will point out a Hydra, or 
Alphard (2) ; this Star being about 44° to the S.E. of Pollux, and S8» 
S.S.W. of Rboulus. ProcjfoUi Alphard^ and Reoulus form nearly a 
right angled triangle, the right angle bemg at Alphard* 

On finding the Latitude br the Fixed Stars. 

The best times for observing the Altitude of a Star, is during 
the morning or evening twilight, or when there is moonlight ; the 
horizon being more distinct at Uiese times than it is when the night is 
dark. A little practice will, however, enable a person to take the Alti- 
tude of a Star with sufficient accuracy, for nautical purposes, during 
any tolerably clear night. 

When observing the Altitude of a Star by the common Quadrant, 
the horizon will be better seen if the sight vane be turned horizontally,, 
and the siffht directed over it, instead of through the hole. 

Tojind the LaMudc by the Meridian AltUude of a Fixed Star. 

RULE. 

1. From the Observed Altitude of the Star subtract the Correction 
from Table III. the remainder will be the true Altitude, which bemg 
subtracted from 90^, will ^ve the Starts Zenith Distance, which is to 
be called North or South, according as the observer is North or South 
of the Star when its Altitude is observed. 

* It nut be observed, that wben circnmpolar Stan are near the meridiaa below Am Fdk 
flw bearing mr direction between the Start appears to be reversed : flras the pointer* to the Nom 
Pole Star, which are the two western of the seven brisht Stars in the Qtfk Bear, appear to bo 
la the eastward of the others, when that constellation is near the meridian below tlM Polo. 
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3. Find the Declination of the Star by Table I. Then if the 

Zenith Distance and Declination be both North, or both South, add 

them tcmther, the sum will be the Latitude, of the same Name with 

Ibe DecSiiation ; but if one be North and the othe^ South, their di/C 

Jir§n€6 will be the Latitude^ of the same Name with the greater. 

EXAMPLE I. 

In 1834^ the observed meridian altitude of SiriuSj South of the 
Observer, bdng 87*^ 49', And height of the eye 16 feet, required the 
Latitude? 

Obtenred altitade of Sirios 37049' .0 

Id T^Ie IIL aiid«r 16 feet mod opposite 40^ b - - — 6 .0 

Tnw aUiUide of Sirios 37 44 .0 

90 

ZetttUi difllBMe 69 16 .ON 

DocluMtioo of Siriat in 1894 16 98. 8 S 

LatiMe - - 86 47 ^N 

EXAMPLE IL 

In May 1829, required the Latitude where the observed meridian 
altitude of Ardurus, south of the observer, is 63o 24', the height of 
the eye being 18 feet? 

Obfenred oltitode of Ar?tiiroi 689M* 

CorrectioD from Table IIL — 4^8 

Stwr*a trae altitede .-I... 63 ]9 jg 

90 

fltar'a seaith distance 9640i)N 

DeotmatioQ of Antania in 1894, WOS* WNI,^. . „ ^ ^oM ^ a 'IZ 
AnnVar.— 19*X5i' - - =^ — 141 J l^ecln, in May 1829 90 4 .5N 

I«*iWe 46 46 ^N 

EXAMPLE IIL 

In 1826, the meridian altitude of Canopus, south of the ob« 
•erver, being 69** 61', height of the eye 18 feet, required the Latitude ? 

Star'a bbaenred altitnde - 69^61' .0 

Conection froan Tkble 111 >-3^ 

Star'a troe altatnde 69 47 3 

90 

Star'a Zenith diatonoe 20 19 ^N 

DeclinatioD of Canopoa in 1896 69 36 iSS 

Latitnde - 39 93 i»S 

When the altitude of a Star is ol^served on the meridian below 
the Pole, the I^atitude is found by adding together the Star'^s true alti« 
fbde and its oolar distance. The Latitude will, in tliis case, be always 
of the same Name with the declination of the Star. 
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EXAMPLE. 

In 1825. the altitude of y Draco, or Rastaban, obwnr^ on th« 
Hieridian, below the Pole, being 14« IT, and the height of theey« 
12 feet : required the Latitude ? 

Observed altitude of Rasiabm \4P ir.O 

Correction from Table ni. 7.1 

Star's tme altitude 14 sU 

90— 51^ SO' .8 the Star's decln. = Star's polar distance - 38 99 J 

Latitude 69 83.1.N 

The time of a Star's passing the meridian, below the Pole^ is 
llh. 58m. different from tne time when it passes tlie opposite meri- 
dian ; therefore I Ih. 58m. being subtracted from the time of a Starts 
passing ihe meridian, as found by Tables I. and II., the remainder 
will shew the time of the preceiing transit below the Pole, or if 
llh. 58m. be added to the time given by Tables I. and II. die sum 
will be the time of ihe Jbllowtng transit below the Pole : 

Tojmd ihe Latitude in the Northern Hemisphere^ hjf an Altitude of 
ihe North Pole Star. 



RULE. 

1. Find the time of the Pole Star's passage, over the meridian^ by 
Tables IV. and V. ; subtract this time from the apparent dme at the 
Ship,* increased by S4 hours, if necessary, the remainder will shew the 
time that the Pole Star is past the Meridian, at the time of observation. 

2. Enter Table VI. with the Time that the Pole Star is past the 
Meridian, and take out the corresponding correction, which being 
added to, or subtracted from, the true altitude of the Pole Star, as di« 
rected in the table, the sum or difference will be the Latitude. 



EXAMPLE L 

In Longitude 25° W. on the 18th March, 1824, at 8h.80m. P.M. 
nautical time, the observed altitude of the Pole Star was 86^ 30^; 
height of tke eye 18 feet : required the Latitude ? 

*. By anparent time at the Ship, is meant the apparent astronomical time, which is nyipiiys 
91 honrs behind the naatical time. For example, o P. M. on May 4th, by nautical tu&B, m 
Sku on May 8d, b^ astronomical time ; or 6 A.M May 10th, mratica] time, as ISh. oaths 9lh 
Sby by astroBomical time. 
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OtoemdaMifaatoriherolefllw Sa^ST 

Cttnctioo from TbbW m. -• — i 

Tne altitude ofOe Pole Star 86 95 

App. eatRNi. tine at dup, Jan. 17lli 8 90 
Pole Star paaMamerid. on that day, 1 9 

Pole8(arpaatiDeridiaii .... 7 91 Car. in Tubla Vl. add M 

Latitede - 86 69 

EXAMPLE II. 

October 5th» 1829f at lOh. 2dm* A.M. nautical time, Looffitiide 
160^ E. the observed altitude of the Pole Star being 29^ 54'; height 
of the eye 80 feet : required the Latitude ? 

Obeemdaltitode of 6ie Pole Star 99064* 

Coifection fnmi TkUe HI — 6 



TVae altLttde 9948 

h. ID. 
App.astron.tiiDeatSh]p,4tliOct - - - 10 98 
Pole Star paMet mer. place of ebnii that day 19 19« 

Pole Star paat the Meiidiaii 99 9 Cor.froBiTU».VI.ii^ 1 96 

I«titade 98 99 

If the apparent time at the ship be uncertain, this method of find- 
ing the Latitude is liable to an error on that account; this error 
is, however, very small, when the Pole Star is near the meridian, 
either above or uelow the Pole ; but when the Star is either about 6 
or 18 hours past the meridian, 8 minutes of error in the time will 
cause nearly ary error of 1 minute in the Latitude. It may also be 
observed, that the quantities in Table VL answer to Sidereal Time; 
but the difference between the time of the transit of the Pole Star and 
the apparent time at the Ship is Solar Time, it should therefore be 
increased by I minute for every 6 hours. Thus, if the Pole Star is 
found to be 16h. 49m. past the meridian, it should be called I6h. 52m* 
and so on. There are some other small corrections to be applied whea 
the Latitude is required to the greatest nicety ;+ but the Latitude, as 
found by the metnod here given, will seldom differ more than 1 or S 
minutes from the truth, and is therefore suffidentiy exact for common 
nautical purposes. 

« To the time ID Table! V. 9mioateaareaddedfor theLoi«itQde» aod9ierthe t»e ate 
1894. SeeezplaDatiooaof TaUealT.aodV 

I See aCfiUMACBEK'i ^iheaerie of Oe Planeta, and LTNN'i Star Tthka. 
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THE TABLES 



TABLE L 

BigJU Jsamimi and DecRnaUona of the Principal Fixed Stan. 
Adapted to the beginning of the Year 1824. 

This table oonUans the mean right ascenakms and dedinatioiit 
of 61 Start, for the beginning of the Year 18S4 ; and by means of 
the annua] variations, the right ascension or declination of any of these 
Stars may be found for 30 Years after 1824, with sufficient accura^ 
for nautical purposes. 

EXAMPLE. 

Required the right ascension and declination of ALDBBABAVf 
about the first of September 1887. 

Right Mcea0iaD«rAldelNunui«ttiMbegiBBiivanSM 4 96* 60.0 
AnDMl mUtioii, 3s4x3}=: + ^^ 

Right asGCDrion of Aldebwao «t the begin, of Sept 1897 4 96 3J> 

Declinatiooof AldebaraDattfaebeginiOivoriSSi • . 160 8^ 54^N. 
Annual fnriation 4-8^X^1 = 4> 99 

Declination ofAMebuannt the beginning of Sept ISST 16 9 9S 

Note.— In this Table the pnper namet of the Stan finom which the Moon*s diftanoe U 
^▼en in the Nautical Almanac, are printed in Capitals, and the name* of the othen in ItaHcft 
llie Orrek letter, by which a Star is dintingniahed, u attached to the name of the oonatelhi- 
tion, without any change in the termination to signify that the Star is in, or of, that eonstella- 
tion ; this u done for the sake of simplicity, and to have the Latin name of the constellation 
opposite to the English one, which is generally given in the other side of the pape. Thns, ths 
Arst Star in the Table is v Pegasos ; Tmt the usual method of distingnishing this Star is y Pn- 
gns^ the meaning being y in Pegasos, and the same may be understood of ue others. 
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TABLE n. 

TiimetobeaddedioiheRif:TU Ascension of a Star^ iojlnd ihe Tims of 
iU passing the Meridian on any Day of the Year. 

This table contains the complement, to the 24 hours, of the Sun*i 
mean right ascension, for every day of the Year, which, being added 
to the right ascension of any Star, the sum, rejecting S4 hours if it 
exceed that quantity, will show the apparent time when that Star passes 
the meridian sufficiently exact for the purpose of observing the meri- 
dian altitude, to find the Latitude of the Ship ; or for finding any 
particular Star, by observing its altitude when on the meridian. 

EXAMPLES. 

L At what time does Regulus pass the meridian on the 5th 
March ? 

h. m. 

Right Mcenaion of Begnlns -• 969 

Time for the 6th of March ^.067 

Tiffle whMi Reguliu p«MM the meridian, 6(h March • - 10 66 

2. Required tlie time on the 16th August, when • Lyra, or Vega^ 
is on the meridian ? 

h. m. 

Right ascension of Vega -----•«..... 18 31 
Time for 16th August -I- 14 18 

(Sum — 34 hours.) Time of Vega's pasring the mend. 16lh Aug. 8 49 

TABLE III. 

Correction to be sfibtractedfrom Hie Observed AUUude of a Fixed 

Star. 

This table contains the Refraction in Altitude combined with the 
Dip of the Horizon ; each correction is given to the nearest tenth of a 
minute, and is always to be subtracted ftinn the observed altitude of 
A Star, in order to find the true altitude. 

For example: let the observed altitude of a Star be 89^41 
when the height of the observer's eye 18 feet above the sea: required 
the true aldtude of the Star? 

star's observed altitude - - - . 890 41'. 
Under 18 feet and opposite 40^, is — 63 

Star's tme altitude 39 36J 

JVele.-*SeceBdi are reduced to tenths of a minnie, hj dividinff them by 8 * and tenths of a 
■dmite are turned into seconds, when multiplied by & 
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TABLE IV. 

Apparent Time of ihe Passage of (he North Pok Star met Ae 
Meridian of Greenwich, /or everj/ Day of the Year 1824. 

When the time of the Polar Star's transit, over any other Meri- 
dian than Greenwich is required, the following corrections are to be 
applied to the time found in this table. 

L When the Longitude is East of Greenwich, from Q^ to 45% 
add Om.; from 45"" to IS5% add Im ; from 135'' to 180% add Sm. 

2. When the Longitude is West of Greenwich, from 0© to 45®, 
subtract Om.; from 45^ to 135% subtract Im ; from I35<» to 180°, 
subtract 9m. 

TABLE Y. 

Correction to be applied to the time that the Pole Star passes the Me- 
ridian in 1824 ; to^nd the time of its passing in other years. 

The quantities in this Table are to be added to, or subtracted 
from, the time in Table IV., according as the sign + or — is aflSxed. 
For example ; the time of the passage of the Pole Star^ over the Me- 
ridian of Greenwich, on the 15tli March, 1826, is required ? 

Time m Table IV- for 15th March - 
Corr. horn Table Y. for March, 1836 

Time required oa IMh March, 1826 - 1 

TABLE VI. 

Difference between the Altitudes of the Pole and the North Pole 
Star^ observed at any given distance from the Mtridian, in 1824. 

TABLE VII. 

Correction to be subtracted from the Quantities in Table Vl.^for 
succeeding years. 

In the year 1884, the mean distance of the North Polar Star, 
from die Pole of the Equinoctial, b about i^ 87 35', and for this dis- 
tance the Quantities in Table VI. are calculated ; but as tlie Pole Star 
is approacning the Pole at the rate of 19}'' in a year, it is plain that 
these quantities must be diminished in the same ratio , when used after 
the year 1824; this may be done by Table VII. for the 8 succeeding 

fears. For example ; let the diflerence between the altitudes of the 
^ole and the Pole Star be recjuired in 1831, when the distance of the 
Pole Star from the meridian is Ih. 48m. 

Diflerence of bH. of Pole, and Pole Star, for *lh. 48m in Table VL V^ V 

Ib Table VII. opposite 1831, and onderio 96', is — 9 

• ■■ ■ 

DiiemMe required in 1831 •• \ Sh\ 
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Nuiici of tiM scan. 



RIffht 
ABceuioa 
la Time. 



Aan. 
Var. 
add. 



Dedlnatlon. 



Var. 



Sitnationa of the Stan in their 
reapectire ConBtellatioDa. 



y PegasuB • 
Phoenix . 
BCetOB 
B Andromeda , 

i Eridanua , 
m Aries • • 
y Cetfu 
« Cetos . . 
/SPenenfl . 

I Penens . 



Akr^mb 



Mkuch 

Ackenmr 

Abietu 



MemknT 



9 

2.8 
S.8 

9 

1 
9 
% 
9 
Var. 
9 



M. S. 

4 11 
17 84 
84 44 

69 68 
81 8 
67 16 
84 11 
63 6 
66 46 
11 48 



8. 

8.1 
8.0 
8.0 
8.S 

2.2 
3.4 
3.1 
3.1 
8.8 
4.2 



m Taurus 
a Auriga 
Orion 
$ Taurus . 
y Orion • • 
« Columba . 
a Orion . . 
a Orion . . 
a Argo Naris 
a Canis Miyor 



Aldbbaean 

CapeOa 

. . Higel 

.. BelUittix 



, Betelgnne 

Canopua 

, . Siriua 



1 
1 
1 
2 
2 
2 
2.3 
1 
1 
1 



25 60 
3 42 
6 6 
16 11 
16 42 
83 18 
39 26 
45 SO 
20 3 
87 24 



3.4 
4.4 

2.0 
3.8 
3.2 
2.2 
2.8 
3.S 
1.3 
2.6 



16 8 

45 48 

8 24 

28 26 

6 10 
34 10 

44 

7 21 
52 30 
16 28 



i Canis Major 
n Canis Migor 
a Gemini • 
a Canis Minor 

Qemini . 
{ Argo NaTis 
y Argo Navis 

1 Argo Naris 
Argo Navis 
a Hydra 



• Cattor 
Procycn 
Pollux 



Alph^d 



2.3 
2.3 

1 
1.2 

1 

9 

9 

9 

1 

9 



1 16 
17 8 
23 22 
30 6 
34 32 
67 24 

4 8 

8 SO 62 

9 11 17 
9 18 66 



2.4 
2.4 

3.8 



3. 

3. 

2. 

1. 

1. 

0.7 

8.0 



a Leo • • 
/^UrsaM^jor 
a Ursa Mi^or 
/?Leo • • 
a Crux . . 
yCmx . . 
^Crux . • 
a Virgo . . 
n Ursa Major 
Centaums 



Rboulus 
. Dm«6 



> . Spioa 
Benetnaeh 



1 

2 

1.9 

2 
1 
9 
9 
1 
9 
9 



68 69 
10 61 10 

10 69 47 

11 40 6 

12 16 64 
12 21 26 

12 37 30 

13 15 66 
13 40 36 
13 61 30 



3.2 
3.7 
3.8 
3.1 
3.2 
3.3 
3.4 
3.1 
2.4 
4.1 



Aretmnu 



a Draco • . 
a Bootes 
aCentavms 

a libra • . . Zubene$eh 
^ libra . • . Zvbenelg 
a Corona Boreaiis Alfhmeea 

a Serpens 

a Scorpio . • Antarbs 
a Hercules BoMAlgtthi 
a Seipcntarius RoMAUuigw 



2.8 

1 

1 
2.3 
2.8 

9 

9 

1 

9 

2 



13 69 

14 7 
14 98 

14 41 
16 7 
16 27 
16 36 

16 18 

17 6 
17 26 



36 2. 



yDraoo • . 
a Lyra • • 

a Aquila 
a Pavo • . 
a Cygnus 
a Cepheus . 
aGrux • . 
a Pisces Aust. 
B Pegasus • 
a I'egasus . 
a Andromeda 



. Vega 
Altair 



. .AridM 



FOMALHAUT 

• . Scheai 

• Marcab 
Alpheratz 



9.8 

1 

1.9 
1.2 
1.2 

8 
9 
1 
2 
2 
2 



62 31 
SO 69 
42 12 
11 40 
36 26 
14 22 
67 6 
47 64 
25 15 
66 
69 19 



1.4 

9.0 
2.9 
4.8 
2.0 
Jl.4 61 



3.8 
3.3 
2.9 
3.0 
3.1 



12 20 N 
16 10 8. 
67 16 S. 
41 9N 

7 68 S. 
87 34 N 
29 38N 
23 41 N 
16 16 N 

13 36 N 



.+ 



20 Extremity of the Wing of Peguiu 
20 In the Head of the Pkenix 
20 in the Tail of the IVhale 
19 In the Girdle of Andromeda 
19 The Spring of the Uiver Erida 
17 In the Eastern Horn of theAisi 
16 In the Mouth of the Whale 
15 In the Jaw of the Whale 
14 In the Head of Medusa 
14 The briglit Star in Herseue 



64 N 
29 N 
40 S. 
59 N 
69 N 
20 8. 
15 S. 
59 N 
9S. 
48 S. 



8 Southern Eye of the Bull 

6 In the left Shoulder of Auriga 

6 In the Western Foot of Orion 

4 In the Northern Horn of the Bull 

4 In the Western Shoulder of Orion 

2 Bright Star in the Dove 

2 En the Eastern Thigh of Orion 

1 In the Eastern Shoulder of Orton 

2 In the Poop of the Ship Argo 

4 In the Mouth of the Great Dog 



7 14 S. 
57 62 S. 
15 60 N. 
40 II N. 
26 S6 N. 
30 38 S. 
49 11 S. 

3 45 S. 
69 42 S. 
63 68 S. 



- 9 In 



In the Back of the Great Dog 
In the Tail of the Great Dog 
In the Head of the Northern Twin 

the Body of the Littte Dog 
In the Head of the Southern Tunn 
In the Row-lock of the Ship Argo 
In the Poop of the Ship Argo 
In the Middle of the Ship Argo 
In the Oars of the Ship Argo 
In the Heart of the female Hydra 



49 27 N. 
19 25 N. 
41 67 N. 
S3 22 N. 

7 29 8. 

7 21 S. 
43 33 S. 
14 19 S. 
11 42 N. 
31 9S. 



17 
19 



In the Heart of the Uen 
Southern Pointer to Pole Star 

19 Northern Potn^er to Pole Star 
In the TaH of the Lion 
In the Foot of the Crou 
In the Top of the Cross 
In the Eastern Arm of the Cross 

19 The Virgin's Spike 

Point of the tail of the Great Bear 
In the Western Foot of the Centaur 



13 8N. 

6 12 N. 

7 6S. 
16 48 S. 
43 88 S. 
18 47 N. 
59 11 N. 

1 60S. 
86 66 N. 
41 47 N. 



17 In the Tail of the Dragon 
~ 19 The Bright Star in Bootes 

16 In the Eastern Foot of theCeataicr 
16 The Southern Scale of Libra 
14 The Northern Scale of Lt^ra 
Bright Star in the Cf otra 

1 &e Neck of the Serpent 
In the Heart of the ScorpUm 
In the Head of Hercules 
In the Head of Ophiuehus 



+ 
+ 
+ 

- 12 

- 12 In 
-•• 

- 4 

- 8 



80 48 N. 
37 33 N. 
24 41 N. 
17 19 S. 
39 21 N. 
60 81 N. 
48 11 S. 
33 10 S. 
7 37 N. 

16 42 N. 

17 10 N. 



1 In the Head of the i>ra^a 
3 The Bright Star in the Harp 
9 The Bright Star in the Eagle 

11 The Eye of the Peacock 

13 In the Tail of the Swan 

16 In the W. Shoulder of Cepheus 

17 In the W. Wing of the Crane 

19 In the Mouth of the Southern Fish 
19 In the Shoulder of Pegasus 

19 In the Wing of Pegasus 

20 In the Head of Andromeda 
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TABLE II. 




1 TixB to bd AODBD^ to the Right AscMsioai or a Star, to find the Tmrn of Its Pamima 




1 


the Mbkidian on asy day of the Year. 




1 


Days. 


Jan. 


Feb. 


Mar. 


April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Days 






1 




h. m. 


h. in. 


h. in 


. h. m. 


h. ui. 


h. m. 


h. m 


h.m. 


h. 111. 


h. in 


h. in. 


h. in. 






1 


1 


6 14 


8 2 


I l: 


I2i 18 


21 27 


19 25 


17 20 


>i:> 15 


13 19 


11 81 


9 35 


7 81 


1 








2 


5 10 


2 58 


1 t 


)23 15 


21 93 


19 20 


17 IC 


il5 11 


13 16 


11 28 


81 


7 27 


a 








3 


5 6 


2 54 


1 4 


123 11 


21 20 


19 1(1 


17 1:1 


15 b 


13 12 


11 24 


9 37 


7 28 


3 








4 


5 1 


2 50 


1 1 


23 7 


21 16 


10 12 


17 (j 


15 4 


13 8 


11 3.: 


9 33 


7 18 


4 








5 


4 57 


2 46 


51 


23 4 


21 12 


19 b 


17 4 


15 


18 5 


11 17 


9 VJ 


7 14 


5 
6 






6 


4 52 


2 42 


52 


123 


21 8 


19 4 


17 (J 


14 56 


18 1 


11 13 


15 


7 9 






7 


4 48 


2 88 


5( 


»22 56 


21 4 


19 


10 56 


14 52 


12 58 


11 9 


9 11 


7 5 


7 








8 


4 44 


2 34 


4( 


22 53 


21 


18 56 


16 51 


14 48 


12 54 


LI 6 


9 7 


7 1 


8 








9 


4 80 


2 80 


4*4 


!22 49 


20 56 


18 52 


16 47 


14 45 


12 50 


11 2 


9 3 


6 56 


9 








10 


4 85 


2 26 


U 


22 45 


20 52 


18 47 


10 43 


14 41 


12 47 


10 58 


8 59 


6 52 


10 






11 


4 31 


2 22 


3d 


22 42 


20 49 


18 43 


16 39 


14 37 


12 43 1 


to 55 


8 55 


6 47 


11 






12 


4 26 


2 18 


31 


22 38 


20 45 


18 39 


16 35 


14 33 


12 401 


10 51 


8 51 


6 43 


12 








IS 


4 22 


2 14 


27 


22 31 


20 41 


18 35 


16 31 


14 29 


13 861 


10 47 


8 47 


6 39 


13 








14 


4 18 


2 10 


24 


22 31 


20 37 


18 31 


16 27 


14 2G 


12 32 1 


to 44 


8 43 


6 %i 


It 








15 


4 13 


2 6 


2C 


22 27 


20 33 


18 27 


16 23 


14 22 


12 291 


to 40 


8 39 


6 30 


15 






16 


4 9 


2 2 


U 


22 23 


20 2U 


18 23 


16 19 


14 lb 


12 25 


10 86 


8 35 


6 25 


lO 






17 


4 5 


1 58 


ia 


•22 20 


20 25 


18 18 


16 15 


14 14 


12 22 1 


10 82 


8 80 


6 31 


17 








18 


4 


1 55 


<J 


22 16 


20 21 


18 14 


16 11 


14 11 


12 18 1 


to 29 


8 36 


6 17 


18 








10 


3 56 


1 51 


1 


22 1220 17 


18 10 


16 7 


14 7 


13 14 1 


to 25 


8 22 


6 12 


19 








20 


8 52 


1 47 


s 


22 g|20 13 


18 6 


16 3 


14 3 


12 11 1 


to 21 


8 18 


6 8 


20 






21 


3 48 


1 43 


23 5fc 


22 5120 9 


18 2 


15 59 


14 


12 7 1 


10 17 


8 14 


6 3 


21 






22 


3 43 


1 39 


23 5a 


22 1120 5 


17 58 


15 55 


13 56 


12 41 


to 14 


8 10 


5 59 


32 








23 


3 39 


1 35 


23 51 


21 5720 I 


17 53 


15 51 


13 52 


13 1 


to 10 


8 5 


6 54 


23 








24 


3 35 


1 32 


23 43 


21 54 19 57 


17 49 


15 47 


13 48 


11 56 


6 


8 1 


5 50 


24 








25 


3 31 


1 28 


23 4 J 
2~3'4( 


21 50 
21 46 


19 53t 


17 45 


15 4-3 


13 45 


11 53 


to 2 


7 57 


5 45 


25 






26 


3 27 


1 21 


19 49 


17 41 


U 39 


13 41 


11 49 


9 58 


7 53 


5 41 


26 






27 


8 23 


1 20 


23 31 


21 42 19 45 


17 37 


15 35 


13 37 


11 46 


9 54 


7 48 


5 37 


27 








28 


3 18 


1 17 


23 32 


121 3919 41 


17 33 


15 31 


18 84 


11 42 


9 51 


7 44 


5 32 


28 








20 


3 14 


1 14 


23 21 


>21 35|l9 37 


17 29 


15 27 


13 30 


11 38 


9 47 


7 40 


5 2^ 


29 








80 


3 10 




23 2( 


}21 3l!l9 38 


17 24 


15 23 


13 27 


11 35 


9 43 


7 35 


5 23 


80 
31 






81 


8 6 




23 25 


I |19 29 


• 


15 IS 


13 23 




9 89 




5 19 






TABLE III. 




CossBCTiON to be Svbtbacted from the Obbbrved Altitude of a Fixed Stab, 






to find the True Altitude. 






• 8 

Ob8. 
Alt. 


UBIGHT OF THE EYE ABOVE THE SEA, IN FEET. 


♦ '8 

Obf. 
Alt. 






4 


6 


8 


10 


12 


14 

/ 


16 


18 


20 


22 


34 


26 , 28 1 


30 




o 


/ 


t 


/ 


t 


/ 


1 


1 


/ 


/ 


i 


/ 


• / 









5 


11.8 


12.2 


12.61 


12.9 


13.2 


13.2 


13.7 


14.01 


U.2 


14.4 


14. ( 


>14.8 


15 


15.1 


5 








6 


10.4 


10.8 


11.21 


11.5 


11.8 


12.1 


12.3 


12.6 J 


12.8 


13.0 


18.2 


n3.4 


13.6 


13.7 


6 








7 


0.3 


0.7 


10.1 1 


0.4 


10.7 


11. C 


11.2 


11.5 1 


11.7 


11.9 


12.1 


tl2.3 


12.5 


12 6 


7 








8 


8.4 


8.8 


9.2 


9.5 


9.8 


10. 1 


10.3 


10.61 


10. b 


11.0 


11.5 


ill. 4 


11.6 


11.7 


. 8 











7.7 


8.1 


8.5 


8.8 


9.1 


9.4 


9.6 


9.01 


10. 1 


10.3 


10.( 


M0.7 


10 9 


11 









10 


7.2 


7.6 


8.0 


8.3 


8.6 


8.S 


9.1 


9.4 


0.6 


9.8 


10. ( 


)10.2 


10.4 


10.5 


10 






11 


6.7 


7.1 7.5 


7.8 


8.1 


8.4 


8.6 


8.9 


9.1 


9.8 


9.1 


\ 9.7 


9.9 


10.0 


11 








12 


6.3 


6.7 7.1 


7.4 


7.7 


8.C 


8 2] 


8.5 


8.7 


8.0 


9.1 


9.3 


9 5 


9.6 


12 








14 


5.7 


6.1 


6.5 


6.8 


7.1 


7.4 


7.6 


7.9 


8.1 


8.3 


8.{ 


» 8.7 


8.9 


9.0 


14 








16 


5.2 


5.6 


6.0 


6.3 


6.6 


6.C 


7.1 


7.4 


7.6 


7.8 


8.( 


) 8.2 


8.4 


8.5 


16 






18 


4.8 


5.2 


5.6 


5.9 


6.2 


6.fi 


6.7 


7.0 


7.2 


7.4 


7.( 


J 7.8 


8.0 


8.1 


18 






20 


4.5 


4.9 


6.3 


5.6 


5.0 


6. a 


6.4 


6.7 


6.9 


7.1 


7.1 


1 7.5 


7.7 


7.8 


30 








22 


4.3 


4.7 


5 1 


5.4 


5.7 


6.C 


6.2 


6.5 


6.7 


6.9 


7.1 


7.3 


7.5 


7.6 


22 








20 


3.1] 


4.3 


4.7 


5.0 


5.8 


5.C 


5.8 


6.1 


6.3 


6.5 


O.l 


r 6.9 


7.1 


7.2 


26 








30 


3.0 


4.0 


4.4 


4.7 


5.0 


5. a 


5.5 


5.8 


6.0 


6.2 


6.^ 


1 6.6 
6.3 


6 8 


6.9 


8a 






35 


3.3 


3.7 


4.1 


4.4 


4.7 


5.C 


5.2 


5.5 


5.7 


5.9 


6.1 


6.6 


0.6 


85 . 






40 


3.1 


3.5 


3.9 


4.2 


4.5 


4.8 


5.0 


5.3 


5.6 


5.7 


5 ! 


1 6.1 


6.3 


6.4 


40 








45 


2.9 


3.3 


3.7 


4.0 


4 8 


4.( 


4.8 


5.1 


5.3 


5.5 


5.1 


r 5.9 


6.1 


6.8 


45 








50 


2.7 


3.1 


3.5 


3.8 


4.1 


4.4 


4.6 


4.9 


5.1 


5.3 


5.j 


) 5.7 


5.9 


6.1 


60 








55 


2.C 


30 


3.4 

3.3 


3.7 


4.0 
3.9 


4.S 
4.S 


4.5 
4.4 


4.8 
4.7' 


5.0 
4.9 


5.2 
5.1 


5 . 

6.: 


1 5.6 
) 5.5 


6.8 

5.7 


6.0 


55 


. 




60 


2.fi 


2.9 


5.9 


00 






65 


2.4 


2 8 


3.2 


3.5 


3.8 


4.1 


4.3 


4.6 


4.8 


5.0 


5.1 


i 5.4 


5.6 


6.8 


65 








70 


2.9 


\ 2.7 


3.1 


3.4 


3.7 


4.< 


4.2 


4.5 


4.7 


4.9 


5. 


1 5.3 


5.5 


6.7 


70 








80 


2.1 


1 2.6 


2,9 


3.2 


3.6 


8.t 


4.0 


4.3 


4.5 


4.7 


4.^ 


} 6.1 


5.3 


5.5 


80 








00 


l.f 


W 2.3 


2.7 


3.0 


3.3 


3.( 


3.8 


4.1 


4.3 


4.5 


4.' 


7 4.8 


6.1 


5.3 


90 






1 
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TABLE IT. 

AjppARBvrTiifS of fhe Passage pf tbe North Pole Star over the Meridian of 
Greenwich for eveiy day of the Year 1824. 



Days, 



Jan. 



Feb. 



Mar. 



April 



May 



Jane 



July 



Aug. 



Sept. 



Oct. 



Nov. 



Dec. 



Days 




7 
8 
9 
10 



11 
18 
IS 
U 
15 



10 
17 
18 
10 
SO 



h. in. 
6 13 
6 8 
6 4 
6 
5 55 



lu in. 
8 S 
8 4 
2 1 
1 67 
1 53 



15 
11 
8 
4 
23 57 



h. in. 
22 20 
22 1(3 
22 13 
22 
22 5 



20 18 
20 14 
20 10 
20 5 
20 1 



k. ni. 
18 14 
18 
18 6 
18 1 
17 67 



h. m. 
IC 10 
10 
10 2 
15 58 
15 64 



h. 
14 14 
14 10 
14 7 
14 3 
18 59 



h. in 
12 20 
12 
12 10 
12 15 
12 12 



2210 



b. in. 
10 30 
26 
10 82 
10 18 
10 14 



b. 
8 26 
8 22 
8 l^ 
8 13 
8 f> 



5 61 

5 47 

6 42 

5 88 

6 33 



8 41 
8 37 
3 33 
3 20 
8 25 



1 60 28 53 22 

1 4C 

1 42 

1 

1 35 23 38121 



39 23 



23 49 
23 
42 



46 21 



1 
21 67 

53 
21 

45 



19 57 
19 53 
19 49 
49)19 45 
19 41 



17 53 
17 49 
17 45 
17 41 
17 37 



15 50 
15 46 

15 43 

16 39 
15 35 



13 56 
13 52 
13 48 
13 45 
13 41 



12 8 
12 4 
12 1 
11 57 
11 58 



10 10 

to 6 

10 2 

58 

9 54 



8 
8 
7 66 
7 61 
7 47 





7 

8 



10 



6 29 
6 25 
6 21 
6 16 
6 12 



3 21 
3 17 
8 13 
8 
3 6 



3123 



1 

1 28 
1 24 
1 20 
1 17 



35 
23 31 
23 27 
23 2.1 
23 20 



21 
21 38 
21 84 
21 30 
21 26 



4210 



S6 
19 82 
19 28 
19 84 
19 20 



17 83 
17 29 
17 26 
17 21 
17 17 



15 81 

16 27 
16 24 
15 80 
15 16 



13 38 
13 34 
18 31 
18 27 
13 24 



II 50 
11 40 
11 48 
11 88 
11 35 



6 

6 
4 69 
4 55 
4 61 



8 I 
2 67 
2 54 
2 60 
2 46 



13 23 



1 

1 9 
1 6 
1 2 
58 



16 
23 13 
23 
28 
23 



21 22 
21 lb 
14 

10 
6 



9 21 
5 21 
2 21 



19 16 
19 12 
19 7 
19 3 
18 69 



17 13 
17 9 
17 6 
17 1 
16 67 



15.12 
15 9 

15 6 

16 1 
14 57 



161 



13 20 
13 
13 13 
18 
18 



61 



11 31 
1 27 
11 24 
11 20 
1 16 



60 
9 46 
42 
9 88 
9 84 



11 
12 
18 
14 
16 



80 
9 25 
9 21 
9 17 
9 13 



7 21 
7 16 
7 18 
7 7 
7 8 



16 
17 
18 
19 
20 



21 
22 
28 
24 
25 



4 46 
4 42 

4 38 
4 84 
4 80 



2 42 

2 38 
2 84 
2 81 
2 27 



55 
61 






48 22 
44 22 
4022 



22 68 21 
22 54 20 

61 

47 

43 



4018 



16 63 
10 49 
16 45 
16 41 
16 87 



14 64 
14 60 
14 46 
14 43 
14 89 



18 2 
12 58 
12 55 
12 51 
12 48 



11.12 
11 8 
11 6 
11 1 
10 67 



6 68 
6 54 
6 50 
6 45 
6 41 



21 
22 
23 
24 
25 



20 
27 
88 
20 
80 



4 25 
4 21 
4 17 
4 13 
4 



2 28 

2 10 
8 16 
2 12 



87 

8322 85 20 

20 

2622 28 20 





22 89 
22 85 
82 82 

28 
24 



22 22 



16 83 
16 
16 25 
16 21 
16 17 



2914 



14 36 
82 
14 28 
14 25 
14 21 



12 44 
12 40 
12 37 
12 83 
12 80 



10 63 



8 48 



10 40 8 43 



10 45 
10 42 
10 38 



89 



6 36 
6 32 
6 27 



86 6 28 



81 



6 18 



26 
27 
28 
29 
30 



81 



4 5 



19 



20 22 



16 13 



14 17 



10 84 



6 14 



81 



TABLE V. 

CoRRBCTiOK to ba applied to the Passage of the Polb Star over the Meridiak 
In the Ye4r 1824, to find the Time of its Passing hi the following Years. 



Years. 


Jan. 


Feb. 


Mar. 


April 


May 


Jane 


Jnly 


Ang. 


Sept 


Oct. 


Nor. 


Dec. 


Years. 


1825 

1826 
1827 
1828 


m. 

— 8 

— 2 

— 1 
+ 1 


m. 

- 8 

- 2 

- 1 
+ 1 


m. 
+ 1 


m. 
+ 1 


m. 

+ 1 

2 

4 
1 


m. 

+ 1 
2 


m. 
+ 1 


m. 

+ 1 
2 
4 

1 


m. 
+ 1 


m. 

+ 1 

2 
4 

1 


m. 

+ 1 
2 

4 
1 


n. 

+ I 
2 

4 

1 


1825 
1886 
1827 
1828 


1829 
1880 
18S1 
1832 


- 2 

- 1 

- 
+ 2 


- 2 

- 1 

- 
+ « 


+ a 


+ 2 


+ 2 
8 
6 
2 


+ 2 


+ 2 


+ 2 

8 
6 
2 


+ 2 


+ 2 
8 
6 
2 


+ 2 
8 
6 
2 


8 
6 
2 


1829 
1830 
1881 
1832 
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10 TADLB VI. 

DiFFERENCs between the Altitudes of the Pole, and the North Pole Star, obaerfed 
at any Given Distance from tbe Mbriman, in tbe Year 1824. 



Subtract. 



Ann. 



When Pole Star is past the Meridian 



When P4rfe Star is paat tbe Meridian. 



M. 



Oh. 



Ih. 



Sh. 



4h. 



6h. 



M. 



12h. 



ISh. 



Uh. 



Uh. 



16h. 



17b. 



1 88 
1 38 
1 38 
1 88 
1 38 



/ 

1 S4 
1 24 
1 24 
1 23 
1 23 



/ 

1 9 
1 8 
1 8 
1 7 
1 6 



o 
49 
48 
47 
47 
46 



o 
25 
24 
2J 
28 
22 



o 
1 24 
1 24 
1 24 
1 28 
1 23 



1 
1 

1 8 
1 7 
i 6 



49 

48 
47 
47 
40 



025 
24 
24 
23 
%2 



1 88 
1 37 
1 87 
1 87 
1 87 



1 33 
1 88 

1 82 
1 82 
1 32 



i 22 
1 22 
1 21 
1 21 
1 20 



45 
44 
44 
43 
42 



21 
20 
19 
19 
18 



1 88 
1 37 
1 37 
1 37 
1 37 



1 33 
1 33 
1 32 
1 32 
1 32 



I 22 
1 22 
1 21 
1 21 

1 20 



45 
44 
41 
43 

42 



21 
2a 
19 
19 
18 



1 87 
1 87 
1 87 

1 37 
1 87 



1 37 
1 87 
1 87 
1 36 
1 36 



1 85 
1 36 
1 86 
1 86 
1 35 



1 82 
1 31 
1 81 
1 31 
1 80 



1 20 
1 19 
1 19 
1 18 

1 18 



1 30 
1 30 
1 29 
1 29 

1 2U 



I 17 
1 17 
1 16 
1 16 
1 15 



1 28 
1 28 
1 28 
1 27 
1 27 



1 15 
1 14 
1 14 
1 13 
1 12 



41 
40 
40 
89 

38 



17 
16 
15 
14 
14 



1 37 
1 87 
1 37 
1 37 
1 87 



59 
59 
58 
57 
57 



37 
37 
36 
35 
34 



13 
12 
11 

10 
9 



56 
55 
55 
54 
53 



83 
38 
32 
31 

30 



9 

8 

7 

C 

5 



1 36 
1 36 
1 86 
1 36 
1 35 



1 32 
1 31 
1 31 
1 81 

1 80 



1 20 
1 19 
1 19 
1 lb 

1 18 1 



1 30 
1 80 
1 29 
1 29 
1 29 



1 17 
1 17 
1 16 
1 16 
1 15 



1 28 
1 28 
1 28 
1 27 
1 27 



1 15 
1 14 
1 14 
1 IS 
1 12 



41 17 
40 16 



40 
89 
38 



59 
59 
58 
57 
57 



37 
37 
36 
85 
81 



66 
55 
55 
54 
53 



33 
33 
82 
31 
80 



U 
14 
14 



13 
12 
11 
10 
9 



9 

8 

7 

6 

5 



1 26 
1 26 
1 26 
1 25 
1 25 
1 25 



1 12 
1 11 
1 11 
1 10 
1 10 
1 9 



52 
52 
51 
60 
50 
49 



29 
29 
28 
27 
26 
25 



1 26 
1 26 
1 26 
1 25 
1 
1 26 



I 23h. I 22h!' I 21h. 20h. 19h 



1 12 
1 11 
1 11 
1 10 
1 10 
1 9 



62 
52 
61 
50 

60 
40 



29 
29 
28 
27 
26 
25 



4 

3 

8 

2 

1 





I8b. 



M. 



I lib. 



10b. 



9h. 



8h. 



7h. 



6b. 



M. 



When Pole Star is past tbe Meridian. 



When Pole Star is past the Meridian. 



Subtract. 



Add. 



TABLB VII. 
Corrections to be subtracted from the Quantities in Table VI. for the following Years. 



AUS. 
Tears 










Argnment. 


Quantity in Table VI 












Aiy. 
Yean. 


/ 

1 38 


/ 

1 34 


/ 

1 30 


/ o / 

1 26ll 22 


/ 

1 18 


1 14 


I 10 


» 

1 5 


/ 

1 


/ 
55 


/ 
50 


1 
46 


/ 
40 


t 
SO 


/ 
20 


/ 
10 


/ 



1825 
1826 
1827 

1828 


O' 


O' 
1 
1 
1 


0' 


1 
1 

1 


O' 

1 
1 

1 


0' 

1 
1 
1 


0' 


0' 


0' 

1 
1 


O' 



0' 



0* 


0' 


0* 


0* 





0* 






0' 











1826 
1820 
1827 
1828 


1829 
1830 
1831 
1832 


2 
8 


2 
2 

2 
3 


2 
2 


1 
2 
2 
2 


I 
2 
2 
2 


1 
2 
2 
2 


2 
2 


2 
2 


1 
1 
2 
2 


2 












1 

1 
1 






1 














1820 
1830 
1881 
1832 
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THE INVESTOR OF THE 

LONGITUDE SCALE 

Has received the following Tutimovxals of its utilttj, which he begs h»m 

to ivbnit to dM MtBtioa cC those Na^io Ait^RB who VMy not 

hftfe aft oppoitsttity «f €ztmiawg lAie inMraoteiit. 



Fleet Street, Hey 19, 1833. 
SIR, 

I HAVE duly considered your Longitude Scale and Book of 
Instmctions, and in many examples have, by means of them, reduced the 
apparent distance, and brought out the time from altitudes of the Sun and 
Start. I do not, therefore, now hesitate to say that your Method is not 
only more accurate and conyenient than any other taechaoieal means 
hitherto devised, but also, that it approaches sufficiently near to the cor- 
rectness of the best ways of comfmlatfoiii In the hands of every one, your 
operation will be performed in less time, and in those of seamen in general, 
it will, in my opinion, be attended with less liability to mistake. From my 
knowledge of nautical instruments* I must say that no seaman can with 
certainty get the Apparent Distance nearer than 15'; and as far as I have 
tried your apparatus I have always come within ont fifth part of that quan« 
tity. I certainly am not an enemy to the rigorous computation, and to Me 
few who are capable of performmg it, nothing that I may yay can divert 
them from its employment; but on the other hand, a method like your's, 
that is adapted to the avocations and educations of rAe fnmtyy ought not in 
my opinion to be treated with neglect. 

Under this view of the subject, my sincere wishes for the success of your 
lealous and laudable endeavours to improve nautical science accompany 
this; and recommendations of your method upon all proper occasions shall 
not be wanting. 

1 am, Sir, 

Your disinterested friend, 

EDWARD TROUGHTON. 
To Capt. D. Thomson. 
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HjrivQgpiHplttcal Oflke, East India Hooae, 
May 13, 1823. 

SIR, 

BeioghigUy leasibkof the Talae of yoor Lanar Scale, as aSbrdii^ 
to navigaton a simpU and speedy method of dearing tlie lunar distances 
from the effects of Pandlax and Refraction, and now farther unproved bj 
yonr lato alteration in simplifying the cases, and rendering the auxiliary 
Tables plain and easy Co be apprehended by every person of common capa- 
city, I hare therefoi^ thought it a duty incumbent on me, to recommend it 
• strongly to the* Commanders and Officers in the Honourable East India 
service, which I shall have great pleasure in doing at every fav^iuAble 
opportunity. 

SIR, 



I am your's, very sincerely, | 

JAMES HORSBURGH. 



To Capt D. Thomson. 



SO, Albemarle Street, London, 
January 17, 1823. 

This is to certify, that during the last four years, whilst placed in 
the command of several of his majesty's ships, I have been in the habit of 
using the Longitude Scale, invented by David Thomson, for eorrecting the 
Lunar Distances. 

And I do not hesitate to assert that this Scale, as a lunar corrector, will 
be found to be of the greatest utility by all practical navtgaton, in not 
only affording an immediate and satisfactory proof, respecting the correct- 
ness of the calculations by logarithms, but I have ever found tlie result to 
correspond so nearly with that deduced from other methods, as to induce 
me to place the most implicit confidence in it, on all common or ordinary 
occasions. 

Since my return from the East Indies in July last, in the command of his 
majesty*s ship Samarang, I have had an opportunity of examining the im- 
provements made in the construction of this scale, by the inventor Mr. 
Thomson, which enables the calculator to obtain by this means, as near an 
approximation to the truth, in a fourth part of the time, as can possibly be 
procured by any other known method. 

Given under my hand this 17th of January, 1823. 

J. N. CAMPBELL. 
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Boty Street, Edmontoo, 19th May, 1823. 

I HATE worked several examples of redactioDS of Lunar Distances 
with Captain Thomson's Scale, and find the improvements he has made in 
it to very much shorten and simplify the operation ; the reduced distance 
in all the cases I have tried has never exceeded four or five seconds firoai 
that derived by a strict logarithmetic calculation, and it appears to me that 
nothing^ can tend so much to facilitate the introduction of Lunar Observa^ 
tions generally at sea, as the use of this scale, which may be taught in half 
an hour to any person, acquainted only with the first four rules of Arith-t 
metic. The invention of this instrument meriU the highest praise on the 
ingenuity of its Author, as does its improvement on his industry and perse- 
verance, and who cannot fail ultimately of obtaining that reward from ite 
general introduction which his merit and iu importance deserves. 
THOMAS FIRMINGER, L. L. D. 

Many yean Assistant Astronomer at the ' 
Royal Obsenratory, Greenwicli. 



148, Leadenhall Street, May 2lst, 1823. 

To Captain David Thomson, 
SIR, 

I HAVE with much pleasure examined your "Longitude Scale" 
by the test of several examples deduced from the Observations of Mr. 
Crossley, late of the Royal Observatory, at Greenwich; and by comparing 
the resulU,(tlie truedisUnces) deduced by Taylor's Logarithms therefirom, 
with those obtained by means of your Scale, I have in no instance found 
them to differ more than from two to four seconds of a degree, and in several 
mstances the results were quite exact; I can consequently strongly recom- 
mend it, not only foriU accuracy, but for the very short and simple means 
it affords the Mariner to determine the Longitude by the Lunar Method. 

I am, Sir, 

Your most obedient Servant, 

THOMAS LYNN, 

Teacher of Kavigation and NanticaY Astronomy, 
and Examiner of Officers In the Service of the 
Hon* East India Company. 
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91, Drary Une, 22Dd May, 1823. 
SIR, 

1 RATmow carefully examioedyoar Longitude Scale, or I^unar. 
Coivectar, and I am happy to inform you that I esteem it a moat valuable 
addition to the Iq^tntmcnts now in use for determiiiiog the Longitude of a 
Ship ai sea* 

The lieility with which tiie operations of clearing the Observed Distance, 
and finding the Apparent Time may be performed by your Scale, woukl 
lender it highly u seful even were the results less accurate than they are ; but 
wh^a iheae results are invariably foaad to correspond so nearly with these 
ohiainedby alaborioua cakulatiott, it cannot fail to be of the greatest advan-r 
tage to all who may employ it, either in clearing the Distance or finding the 
Time. 

The results of the operations which I have performed by it, are almost 
the ^aoie as those obtained by the most rigid calculation ; and, I have not 
the smatt^ dop&bt, from what I have seen of it, bat the Corrected Distances 
obtained by your Scale will, in all cases, be found not to differ above three 
seconds of a degree from what would be obtained hy performing the same 
examples by Spherical Trigonometiy. 

After what I have now said of your valuable invention, I shall merely add 
thatr I am of opinion that it only ]»|piires to be known, to such seamen as 
are in the practice of determining the Longitude, at sea, by the Lunar Dis- 
tances, in order to be employed by them in correcting those Distances, and 
determining the exact Time at which they were observed. 

Trusting that you will soon have the satisfaction of seeing your Scale 
meet with the approbation of the intelligent part of your brethren, and its 
value appreciated as it ought to be, by all who take any interest in the im 
prov^ment of Navigation, I beg leave to assure you that, 

I aui, Sir, 

Your most obedient Servant, 

GEO. G. CARET, 
Teacher oC Mathematics and Astnnoaqr* 
To Capt D. Thomson. 

THE 8CAI.E 

U made and sold by Mr. Batb, Mathematical Instrument Maker 

17, Poultry, 

Amiwug he kadefoU Deekr$ m IVsicltW Boehs end JKfncffWNlf. 

A 
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